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GORDON MURRAY 


ONEFORMULA 


50 YEARS OF CAR DESIGN 


VOLUME. 1 


Philip Porter 





In 2017, | celebrated 50 years of car design and took time to look back on more than 70 designs, hundreds of ideas 
and thousands of drawings. | reflected on just how lucky I've been to have worked in an industry where | was able 
to live out my passion and express my creative thoughts every day of my working life. 


Fifty years seemed like a good milestone to take a breath and think about doing a book. Over the years, mary 
people have pushed me to write one, including my creative team at Gordon Murray Design, A meeting with 
Philip Porter in London finally allowed me to push the button, This book is not my life story itis the story of my 
automotive designs, but inevitably the human side of my career intermingles with the design story, So it is, in fact, 
part biography ~ particularly the early years in South Africa, From the age of five, | was racing-car mad, largely due 
to the influence of my father Bill Murray, and | was never deflected {ior pursuing a course that would lead me to 
become bot) a race-car driver and designer. 


As a teenager growing up in South Africa, Bob Dylan and Colin Chapman were my heroes, | loved Lotus not only 
for the design but the innovation. the ideas and the constant striving for light weight. So it is perhaps no surprise 
that my automotive design career followed a sirjlarpatl to that of Chapman with the exception that | have been 
lucky enough to have had the opportunity to design many diverse vehicles, 


This book is @ chronological walk through my vehicle designs. starting in 1967 with my first car, the IGM Ford, 

hich | numbered T (Type W). Since then. I've retained the type numbering system and have only allocated a 
T nuriber when the vehicle was actually built, and only for the first of its type ~ not for a variant of that vehicle 
type. Designs that remained just that are referred to as ‘ghost cars’, and at the end of the bookwe've covered some 
other diverse and alternate designs that didn't seem to fit into the natural flow of the chronology. 


€ original idea with Philip was to do a fairly Concise book that covered all my designs, but it became increasingly 
obvious, as we progressed. thet taking short cuts would interfere with the flow of my design story, and some 

stone’ cars seemed to need more than just a couple of pages. All this has led us to the two comprehensive 
volumes that make up my story. 


Both myself and the team that worked on the book had to trawl through hundreds of photographs and literally 
thousands of sketches and drawings, and it proved to be a difficult task selecting the best illustrations to support 
a particular design, What made it so difficult are two facts: firstly, | did all the drawings of my early cars myself 
(in some cases 500 drawings per car) and secondly, | kept everything! | do hope that you'll enjoy the book and that 
all the original notes and sketches will help you to understand my design process and philosophy. 


One Formula has, and always will be, my approach: simplicity, light weight and innovation. 
As | mentioned, 50 years seemed to be an appropriate milestone to write the book. but at Gordon Murray 


Design we are producing some of the most interesting and revolutionary work | have ever been involved with, 
s0 the story continues. 


PROFESSOR IAN GORDON MURRAY CBE 


Like many enthusiasts | have long known, and respected, the name Gordon Murray. As | hope these books 
make clear, Gordon is an absolutely fascinating gentleman with such a wide-ranging spread of interests and an 
extraordinary range of abilities 


These volumes examine in detail all of his automotive designs, from his early work in South Africa, through 
tis initial irvolvernent in Formula 1 and his big break thanks to the redoubtable Bernie Ecclestone. During his 
Brabham years, he gained a justifiable reputation asa pioneer, a rebel and one of the greatest designers of all time 


When Murray joined Brabham, the team was languishing at the bottom of the Constructors table. finishing ninth 
{and last of those to score points) in both 1971 and 72. With Gordon's first Grand Prix car, it jumped to fourth in 
1973, and second two years later. A change of power unit compromised the next few seasons, but reverting to 
Cosworth engines resulted in third place in the 1980 Championship and Nelson Piquet being runner-up in the 
Drivers’ standings. In’81, the team finished second and Piquet becarne World Champion a feat he repeated in’83. 


After a decade and a half with Brabham, Gordon moved to McLaren as Technical Director in late 1986. During his 
three years in charge, the team won the Constructors’ Championship twice and Ayrton Senna and Alain Prost took 
the Drivers’ title in ‘88 and ’89 respectively. 


Gordon then chose to move away from Grand Prix racing, conceiving and designing the McLaren FL whict 
many consider to be the greatest road car ever produced, Remarkably, though not designed for racing. an Fl was 
victorious at Le Mans in 1995, beating all of the sports-racing prototypes. with examples also finishing third, fourth 
and fifth. Fs won the BPR Global GT Series in 1995 and "96 


Meanwhile, Gordon had designed the Rocket. which is stil the world’s lightest roadgoing car. Other road cars 
followed, including the Mercedes-Benz SLR McLaren 


In 2007, he set up his own company: Gordon Murray Design. Since then. he has prodilted ‘city cars that have 
humbled the major manufacturers, developed his innovative iStream manufacturing system, designed the OX 
{an amazing vehicle for Africa), created a new TVR, and his 120-strong team continues to work on a Consultancy 
basis with a number of global manufacturers. Not surprisingly, the great innovator ard automotive genius has 
several more exciting projects under way behind the scenes 


Every one of Gordon Murray's automotive designs many described in his own words. are featured in these books 
The scope of his work. and his prover success in a Variety of automotive fields is breathtaking and unigue. 


For me, this has been an absolutely fascinating story to document In the past 30 years, | have written 2 similar 
number of books. With the growth of my publishing compary, | find it almost impossible to wnte now due to a 
lack of hours in the day. However, when Gordon said he would like to go ahead with « book (now books) this was 
one | very definitely wanted to write myself. have long been a great admirer of this automotive genius and so itis 
a privilege and an honour, and a lot of fun to have worked very closely with the great man 


There is so much depth to Gordon from his outrageous earlier period (@ rebel with a cause!) to building his 
pre-eminent design consultancy, and everything between It's a truly amazing story. 


PHILIP PORTER 
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Right Gordon aged four or five an a homemade treyele tuk by Fis 
feeter The heli is Bill Murtay's ftom his motarzycle racing days 





SOUTH AFRICA 





G cordon Murray was born in Durban in South Africa 


11946, At that time, his father was a motor mechanic butwhen 


is parentshad first met, he had been working as a chauffeur and his mother as a housekeeper. So motoring could 


be said to have been in at least 50 percent of his blood. In reality, 


‘hs 





\y as | can remember! 





says Gorden, ‘| was interested 
in anything that went fast, In those day tad 
{0 learn how to keep the cars operating, so my dad was a 
self tought mechanic. 





fours 





His tether was one of 19 children and this had the 
advantage for young Gorden that he received a number of 
hand-me-downs fromuneles. He also had an elder brother 
who was bern before the war, the hestiities causing his, 
father to be away for four years 





‘\ knew I'd be interested in design and construction from 
avery young age. | had this box of wooden blocks. They 
‘were just hardwood blocks of slightly differing naturel 
colours, vety worn from being handled, but all shapes that 
you could build into all sorts of things. My brother had It 
first end then | got it. | spant forever as a child cresting 
buildings, and things thet worked, and then | had a 
hand-me-down Meccano set from somebody and | butt 
machines that worked” 















When Gerdon was four or five, his father started bullding 
soapbaxes for hin A sogpbox was often quite literally 
an old wooden bex with a couple of erude axles, one of 
‘which swivelled to provide the steering, and four wheels 
from a bicycle or sore sue! 








‘was closer to 100 percent. 


would race therm up and down Marcus Avenue where 
we lived. The four of us lived in 2 one-bedroom flat in an 
led Glenwood, There was very little 





‘ea of Durban cal 
ic in those days, We were on the slopes of Durban, 
about twe miles from the sea. From there, It swept up 
to the posh ores called Berea. So thare were quite a 
let of hills, and | can remember going in homemade 
soaphoxes down these roads through the trathe end, 
literally waiting fer 2 ga in the traffic, turning into 
the avenue. 





‘Some we built were like an old version of what they now 
call dhift cars, with ball bearings for wheels. You'd come 
down the tarmac road and you'el have to start turningin 50 
yerds before the comer because they just understeered. 
Eventually you'd have enough triction to get around the 
comer, The things would slide and atift, and we did that 
for hour siter hour after hour itwss probsbly quite a good 
lesson in handling a car in these days 
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IGM FORD T.1 SPECIFICATIONS 


MILESTONE VEHICLE 


IGM FORD 
TA 


bove all, the young Gordon Murray wanted to be a racing driver, Being still at the start of his career, he had no 
money with which to buy an existing racing car, of any description, And certainly no-one was going to providean 
unknown and unproven enthusiast with a car. The only anewer wae to build one 


Beingofa practicalbentand rapidlyacquiring the necessary 
knowledge through work, college and experience, he was 
far better placed than most impecunious enthusiasts to 
bring this drearn to reality 


During this period, Gordon was learning about 
racing-car development in Europe through magazines 
such as Autosport, He also sent for two books that were 
to become his bibles: Recing snd Sports Cor Chessis 
Design by David Phipps and Mike Costin, and The Design 
end Tuning of Competition Engines by Philip H Smith 
Cosworth and Holbay tuning manuals for the Ford Anglia 
10SE engine and a book on Weber carburetors followed 


His first consideration was, what type of car should he 
build and for what class? Thete were no junior formule 
for single-seaters in South Africa at that time #9 sports-cars 
were the obvious choice. There was also another smal, 
‘oF not so small, matter to take into account: Gordon had 
how grown to be éft din, 


Sports cars were split into classes, with Class A being for 
cars with engines up to 11000, There was the added 
attraction of a national sports car championship. Class A 
it was to be 


| looked around and the quickest cars at that time were 
either a Lotus Seven or a Mallock U2. They were pretty 
quick You had to have lights and all that sort of stuff 
and you had to have the wheels covered. | went around 
photographing the U2 and the Lotus, and then | looked at. 


ry books and | thought, right ~ that's what 'm going to 
build, im going build something that looks like that, but 
lim not going to copy the Lotus Seven, 


The Lotus Sevens at the time werent very well 
tviangulated. They were quite crude because they were a 
bit of a production car. Chapman left out tubes to make 
them cheaper. was looking around atthese cars but there 
was no way | would fit in ether of them. 


"So | started frorn scratch tind designed my own oyrbased 
‘on something int would be eligible for Class A sports car 
racing, which rhesyit |couls do hilllinis, sprints, national 
races, local taces.. | souk’ enter anything. i | stuck to 
those 1ags, 


‘Then of course there was the problem of money because 
|oouldn’t afford much. You could actually go and buy an 
imported Cosworth engine of a Holbay engine, but it was 
sily money, So | decided | would do the engine myself, 
and everything pointed towards the litte three-bearing- 
crank Ford 105E engine, People in England, even the 
Formula Junior screamers, were using that power unit and 
‘were getting massive horsepower out of them. 


Right Gordon's orginal concept sketch for. ~ the IGM Ford 
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uises: | was already, then absolutely, int 


GHOST VEHICLE 
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he next Gordon Murray car was born out of both frustration and necessity. The frustrati 
that he had not, as yet, been entrusted with a complete car to design at Brabham, yet felt he was capable of doing 


‘more than relatively minor projects. 


‘The necessity was due to the fact that he broke the chassis 
in halfon his rather sad example of Lotus Elan. On hisway 
home from work, there was.a section of road on which, 
ata speed of around 70mph, he could get the Elan ‘tf 
‘One night, he got it badly wong! He landed heavily and 
snapped the chassis in two. The gent who subsequently 
bought it removed said vehicle on a trailer. 


“When my wife eventually got her driving licence, | bought 
hera really cheap Mini with bent subfrarnes that used to 
-ctabalong the road atabout10 degrees. No synchromesh 
‘Stella learned to drive on that! 


‘By this time, | was itching to design another car 
because since T1 | hadn't done any of my own cats, 
Brabham weren't letting me design any full, complete 
‘oats, and | felt | was more than capable. | thought what 
4 cool thing it would be to design a little road car that 
‘would be an everyday car that | could use ~ my own car 


had designed, 


as 


Right Gordon's orginal shetches ard drawings forwhat woul 
12 ~ the Minbug. He wiculd goon © bul fourof these: 
‘making i his fest ‘production’ car 





REPCO, HILLCLIMB CAR 


he other carl did wasfor a hillclimb guy called Michael MacDowel, Tauranac stood in front of me and said, "For 

the money he's paying us, we've got about a week to design this. If it's more than a week we're not going to 
make money onit, You're doingit It was squeezing a S-litre Repco VBinto a Formula 2 chassis, which was a BT36 and 
so this became the BT36X. | did that in a week, That was my first Brabham, if you like.’ 





Mike MacDowel was working for Jaguar, looking after 
what was left of the Competition Department, when he 
was head-hunted by John Coombs, whose Coombs of 
Guileford Jaguar dealership ran a quasi-works team, 
His incredible roster of drivers over the years included Roy 
Salvadori, Graham Hill Jackie Stewart and Jack Brabharn, 
He appointed Mile his MD and supported his motorsport 
activities, which then centted on hillelimbing, Mike had on 
‘one occasion diiven in FL for Cooper and would go on 
torace Jaguar Mk2s and a Ferrari 250 GTO for Coombs 


|i 1967, the company prepared an E-type for a customer 
called Bob Jennings for hillslimbing, but Jennings could 
not tale part in the car's first event, at Prescott, so Mike 
drove the car. MacDowel and Jennings subsequently 
shared the ex-Peter Sutcliffe Lightweight E'yne for a 
season. At the August Shelsley Walsh meeting, Mike was 
standing by the start line watching the single-seaters: 
‘thought, Ye Gods ~ that’s fantastic.’ He then persuaded 
Jennings to purchase a Chevron with a Formula 2 engine. 


Wes likely that John Coombs bought the Brabham 
for Michael - a most delightful, quietly spoken man. 
MacDowel explained that the BTSEX was commissioned 
via Tauranac, ‘and the young man whowas let loose to do 
ry car was Gordon Murray! 


The Repco-engined Brabham proved very effective 
After three wins towards the end of the 1972 season, 
MacDoweland the BT36X mounted a seriouschallenaen 
the "73 British Hilclimb Championship. OF the 14 jounds, 
he won seven and was placed secoiid three times He sat 
nine new hill records, anil having lowered the beyichmark 
at the June Shielsley meeting he di it again in August, 
teaviig it at 29.22 seconds = the Sombination of the ight 
F2 chassis ard beefy Repo> VB sled the power hill 
MacDoivel finished the year as Champion 


In 1974, the combination was even more dominant, 
taking nine wins out of 15 starts. With the Championship 
scoring system based on competitors’ best 10 results, 
Michael ended with a near-perfect 99 points out of 100. 
Domination indeed 


Right Gordon's notes forthe design ofthe Brabham BT36X hilltimb 
Car Even in the early days hewas interested in documenting 
procedues to help the machanis ard customers set up the cats 
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Baer began the new S-litre era by winning the Constructors’ Championship in 1966 and ‘67 after adopting 
‘the relatively simple and reliable Repco V8 engine, giving Jack Brabham himself and team-mate Denny Hulme 
respective Drivers’ Championships. Main opposition to the spaceframe Brabhams in 1967 was Jim Clark in Colin 





(Chapman's brill 


Coventry Climax, which had pewered the successful 
Coeper and Lotus Fi cars in past seasons, had decided! 
fot te build en engine for the Zitve formule and 
this left 2 very large vacuum. It was filed, DUE not until 
1967, by the new Ford-unded Cosworth DFY [double 
four-valve) power unit that was to be the dominantengine, 
with the odd interruption, for rnany seasens 


‘The motor-racing world was cagply shocked whan the 
reat Jim Clark was lilledina comparatively minor Forrnula 
Z race at Hockenheim, but tearn-mate and close friend 
Graham Hil showedhis courage and strength of character 
by taking the menecaque Lotus 49 ta Championship 
success in ‘68 Significantly, frarn late ‘67, Lotus had lost 
their exclusive use of the Cosworth engine andt was now 
avalable to purchase by other teams 


‘One such team was Matra, whose Formula 2 cars had 
been run by Ken Tyrrell and driven by another truly gifted 
Scaltish driver - one Jackie Stewart Like Lotus, Matra used 
the DFY as a stressed member and, like the 49, the Matra 
was of monocoque constuction. However, the Lotus 
carried fuel in bag tanks in its box-section pontoons either 
side of the cockpit, Matra, an aerospace company, used 
its experience to house the fuel in its sealed pontoons, 
nagating the need for bag tanks. Mare sgnificantly, the 
pontoons could house numerous lateral bulkheads, 
considerably improving the tub's torsional rigidity. 
The Cosworth-powered Matra took Stewart to his fist 
Drivers’ Championship in 1969, and the French eomparwy 
enjoyed the Constructors’ spoils. The Brabharns, now 
similatly powered, tock the runner-up spot. 





‘On the aerodynamic front, the cars had sprouted high 
aerefoil wings during 1968 but, after a few high-profile 
failures, legislation ternered their height and application. 
In “69, Lotus, McLaren and Matra had built four-wheel- 
drive cars but such experiments were soon halted. 


For 1970, Chapman and his fallow designer 


Maurice Philippe introduced their new wedge-shaped 
Lotus 72, This design concentrated on maximising 


int new Lotus 49, which used its engine asa stressed member. 


aerodynarnics to @ fresh level and cresting something 
new called downlorce It was also designed to 
optimise its Firestone lyres, and featured side-rnounted 
recistors. Chapman's number one driver, Jochen Rint, 
posthumously took the Drivers’ title and Lotus won the 
Constructors’ crown, followed by Ferrari and March. 
Bratiharn were equal fourth with MeLaren, 


For 1971, Tyrrell for the frst time built his own FL car, 
designed by Derek Gardner The resultant machine was a 
well thought out design and superbly prepared! but there 
was nothing racical about jt. What was exceptional was 
the amount of tyre testing carried our, a factor we know 
today to be vary significant. Jackia Stewart's pre-eminent 
skills te0k hin to his second Championship and the crisp 
new Tyrell scored 73 pointsin the Constructors’ standings 
to next-best BRM on a distant 36. Brabham languished in 
ninth and last place with a miserable five points. 








Itwas then that Bernie Ecclestone steppedin and acquired 
Brabham, intent on improving ihe team’s fortunes. 
Sponsorship now playedian increasinaly significant rote it 
financing Forma 1 teams. anh during the decade the Loti 
shed their farvliar ted, gold and white Gold Leat graphics 
in favour of a sister tnd - the sinister black and gold of 
the Joba PlayerSpeciel very It searned to work for Lotus 
and Emerson Fittipaldi trumphad in 1972. Brabharn were 
again last 


Things could get ne worse for the teem, What greater 
challenge could ayoung designer face? 


Right Ponrai ofthe nist as @ young man — Gordon pictured at his 
raving bard st Brabham = Chessr ghon neadquerter2 





| KNEW 1 WAS CHIEF DESIGNER BECAUSE WHEN I LOOKED OVER AY SHOULDER THERE WAS NORODY ELSE IN THE OFFICE 


DURING THE EARLY DAYS AT BRABHAN, 
































BRABHAM BT42 


FORD COSWORTH, T.5 


Meet at Brabham Ecclestone and Tauranac had f 





len out, and the Australian had departed in 


early 19/2, Ralph Bellamy joined from McLaren and created the BT37, which wae in essence a BT34 with a 


conventional radiator. 


“We had a dreadful year in 72 with a hodgepodge of 
‘cars. We had Graham Hill driving for us and we ran three 
different cars the BT33s, a BT34 Lobster Claw and the 
BTS7. We didnt have spare parts for them all It was a 
disaster. Even with Graham Hill, we ended up with only 
seven points at the end of the year, and Bernie was really 
miffed about that. The whole thing looked like it was going 
to turn to rubbish, 


For the second consecutive year, Brabham had finished 
ninth and last in the Constructors’ Championship and 
those seven points compared with the total of 61 scored 
by Lotus, the winning constructor. At the end of the year 
Bellamy moved to Lotus. 


‘Bemnie sat me down in the office and said, “Im firing 
‘everybody else in the design office, 'm keeping you. only 
you, Weve had a dreadful year. | didnt go into Formua 
1 to lose and score seven points, All these cars we are 
running are a mixture of old ideas. im going to make you 
chief designer. You've a clean sheet of paper and |wanta 
brand-new Formula 1 car for 1973, Let's start sooring some 
‘Championship points again and be competitive.” 


1 said to him, ‘Hold on. It’s a little bit late to do a 
brand-new Formula 1 car 


‘So, | found myself, at 26 years old, in charge of a 
Formula 1 team, which thinking back was probably quite 
daunting, but | don't remember being wortied about it 
I dont remember going home at night and thinking, wow 
= it's alldown to me from now on. It worries me now! 


‘Thad a clean sheet of paper. Ralnh Bellamy wasa designer 
[really enjoyed working with and just before Ralph had left 
‘we had been pushing around some ideas for monocoaue 
shapes because the DFV V8 angle was 45 degrees, and 
everybody else was doing round monocoques with a little 
local facet where the engines were mounted. We'd been 
pushing round an idea that the oar should be triangular. So 
when | found myself on my own | thought, Im going to 
start from that. m going to start from having a triangular 
cchassisto get the fuel down low and line up the triangular 
shape with the 90-degree VB cylinder heads, 





fter finishing last in the 1974 and 1972 seasons, the Brabham team had reached its nadir. The following year, 
it jumped toa more respectable fourth place behind Lotus, Tyrrell and McLaren, and ahead of March, Ferrari, BRM. 
and others. In 1974, it slipped a place but at least took its first Grand Prix victory in the Ecclestone era, Appropriately 


for Gordon, it wasthe South African GP. 


Firestone pulled outin early 1975, leaving Geodyearas sole 
tyre supplier, which gave Lotus a problem with th ageing 
72, Ferrari had been strugglifig in 1972 and 1973 against 
the Cosworth-powisjed cars but began to boutioe back 
in 1974. Having diverted their main focus (o a sports ear 
programme, (hey onos mors concentrated of Formula 1 
he flat-12 engivie had the vinue of a low centre of gravity 
and to (his was mounted a new transverse gearbox that 
fielped concentrate more masswithin the car's wheelbase, 
Furthermore, a considerable advantage the Scuderia now 
enjoyed was their own test track at Fiorano, across the 
toad from the factory. This allowed endless tyre testing to 
bbe carried out by Lauda and Regazzoni, to good effect. 








ferrari wes! on to be the most successful tear in 1974, 
st in etoond place were Brabham with Murray's BT44B, 
The new car won in Brazil and Germany, and Reuternann 
firushed thitd in the Championship behind Lauds and 
Emerson Fittipaldi the latter now driving fer McLaren. 


Since mid-1974, Eoslestone had been courting Alfa Romeo 
and discussing using their S-ltte flat-12 sports car engine, 
This unit had the virtue of 12 cylinders, which produced 
a good amount of power, but the negative aspects were 
its size, weight and fuel consumption. It gave S10bhp to 
the DFV's output of around 480bhp. However, the Italian 
engine was 40lg (B8lb) heavier, 28crn (in) longer and 
10cm (in) wider. Perhaps most significantly, the fuel-tank 
‘capacity had to be increased to accommodate the extia 
eight to 12 gallons required per Grand Prix. 


A deal had been agreed by the end of 1974 though, and 
rather than further developing the BT44B, Gordon had to 
devote much of his time during the summer of 1975 to 
designing the larger, squarer BTAS, 


The Ferrari domination continued in 1976, memorably 
chased by McLaren, with Brabham sinking to ninth and 
earning just nine points against Ferrar’s 83. In spite of the 
Italian tearm being the leading constructor, itwas McLaren's 
number one, James Hunt, who took the Drivers’ ttle in a 
season during which Lauda had his horrific, fiery accident 
at the Nirburgring, 


In 1977, Ferrari completed a Constructors’ hat-trick and 
Lauda won the Drivers title, but this was the year that, 
Lotus introduced ground effect to Formula 1 and Renault 
entered the fray with a Wi-ltre turbocharged engine 
Both distuptive developments were to have a basting 
impacton the sport 


Revolution was afoot in Formula 1. Seeking to replace 
the Lotus 72 with a concept that would transform the 
sport and take Lotus back to pre-eminence, Chapman 
and his engineering team of, principally, Tony Rudd, 
Ralph Bellamy and Peter Wright took aerodynamics to 
a new level, After much wind-tunnel testing at Imperial 
Collage London, including # tunnel with a moving belt 
floor, they discovered the phenomenon that would 
become known as ‘ground effect’, Employing underbody 
venturis plus ‘skirts’ to seal the sides, the car was literally 
sucked down towards the ground 





The first Lotus to employ these principles was the 78, 
‘which made its début in 1977, Mechanical failures masked 
the effectiveness of the revolutionary development. and 
Lotus were runners-up to Ferrari, with Brabham finishing 
in a nottoo-shoddy fifth, The following year, the Lotus 
78 began to dominate the early stages of the year and 
its mid-season successor the Lotus 79, which refined the 
78's design principles, completed that domination, In an 
attempt to combat the ground-effect Lotus, which he 
could not copy due to the Alfa engine being a wide flat-2, 
Gordon ingeniously came up with the famous fan car’ and 
Brabham took their frst win since 1975, 


Realising that the team stood no chance without a ‘V 
configuration power unt, Gordon then persuaded the 
genial Carlo Chit, Alfa Romeo's legendary technical chief, 
to build a Vi2 forthe 1979 season 


Left Gordan and Berne ten to Niki Lauda at Monaco. The great 
‘Austrian joined the Brabham team for 1975, 


BRABHAM BT45B 


ALFA ROMEO 


rabham ran BT45s for the first two races of the 1977 season and Pace, who had been joined in the team by 

‘John Watson, had a revised 45B forthe third round in South Africa, Watson finished third inthe non-Champion ship. 
Race of Champions but any celebrations ware short-lived as news filtered through of Carlos Pace's tragic demise in a 
flying accident, He was replaced by Hans Stuck who, along with Watson, completed the season in 45Bs. 


"By this time | had been joined by David North inthe design 
office. He had come from the aictaft industry and wasn't 
a racing-car designer, but very, very quickly he leat to 
be my number two. It was great to have somebody to 
bounce ideas off and we got on very well 


‘We ware getting on top of the engine fuel consumption 
a litle bit In an attempt to try to get the weight down, 
went through the 4S and tried to make itlighter, We went 
to very thin 20-gauge titanium front bulkheads, and just 
made everything as light as possible to try to be more 
competitive. We stil didn’t get down to the weight. | think 
the weight imit was probably 600 (kilos, 90 itwas stillover 
the Cosworth cars, which were S50, So, the 458 wasagain 
an attempt to just try to lighten and tidy up, and correct 
any mistakes, 





‘One of the massive problems | had with the 45 series of 
cars is that when Alfa first gave us the drawings for the 
engine, | obviously designed the car for that, With the 
DFV you had a tight tolerance on the engine mountings 
Every engine arrived and itjust slotted on the back: Rip one 
‘out: putanother on, We were testing down at Baloceo with 
the 45 and the engine blew up. which happened quite a 
lot. We got the next engine out and the difference on the 
mountings was millimetres so i just wouldn' fit. So forthe 
45s generally, | had to design cams and eocenttos, and 
packers and spacers on all the engine mountings so that 
every time we changed the engine, you could adjust the 
caro fit the engine, which I had never had to do before. 
So during this time there were all these sort of ‘taian 
problems’, f you like,’ 


With paralleLtink rear suspension, an engine lowered 1¥4in 
anda lighter six-speed gearbox, the frst halfof the season 
‘was promising before things taled off mid-year, but picked 
up a little towards the end 


‘We was a very frustrating period, particularly as we had 
come frorman invincible BT44 that | knew could have kept 
developing, The 458 was just another year with everything 
‘gptting a litle bt better: the engine was getting a bit more 
reliable, using a bit bss fuel. The carwas a litte bit lighter, 
the engine a bit lighter, They had a massively complicated 
titanium exhaust system, which kept spitting and brea king. 
We changed a bit on the wings and the aerodynamicson 
the 458, We kept experimenting with different wings and 
‘wing mountings and stuff, but the basic car was the samme 
asa 45 the 4SB was the same as the 4S in shape.” 


‘The year had started well, with a second place for Pace in 
the first Grand Pric of the season in Argentina, ironically 
‘one place ahead of Reutemann in a Ferrari, Stuck finished 
thir on two occasions but Watson, atthough he led four 
Grands Prix and was 00) pole in Nonaco and Sweden, 
scored points Shy three times In France, he had run out 
‘of FUal within » mile of the finish while leading, and in Vie 
British Grand Px led the first laps before succumbing to 
fuelinjection raladies Brabham finished equal fifth in the 
Constructors! Championship, 


Right Gordon's concept shetchas forthe fueland cil ystems on the 
TASB, The Bwas a much tier design, incorporating many changes 
‘rom lessons barred during the previous season, 
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BRABHAM ALFA ROMEO BT45C 
SPECIFICATIONS 


SUCTION CAR STUDY 
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Bytes Bernie, myself and the drivers were getting fed up with the inconsistencies with the Alfa engines and 
the fuel consumption, and the weight and everything else, It looked like we were going to have a parting of the 
ways’ Furthermore, Autodelta were developing their ewn Formula 1 car, so their focus was increasingly on that 


‘Bernie said to me, ‘like to see how good this car is with 
a DFV again because we don't Inow where we ate, we 
don't know how much is the car and we don't know how 
much is Alfa. 


‘This was mid-to-late 1979, 20 | sawed 4thin offthe backof 
 BT4B and made a new bulkhead to accept a Cosworth 
‘The front endwasa 48 and we just bolted the backend on 
again with the DFV and ran thecar, and twas immediately 
much, much quicker, We went to Canada and Piquet 
qualified on the second row. The drivers said, ‘Yeah, this 
car's fantastic’, We'd been held back by the engine, really,” 


‘The tevised oar was 35lb lighter than the Alfa-engined 48 
and, with the DFV's lesser fuel requitement, some 95 
lighter with fluids onboard, Piquet held thitd pace for a 
hhumber of laps in Canada before being hated by gearbox 
problems. This is the race at which Lauda decided to 
walk away from Formula 1, His replacement was Ricardo 
Zunino. For the next race, the last of the season, Piquet 
‘was on the front row of the grid, second fastest, and set 
the fastest lap before a driveshaft broke 


During the winter, Gordon refined those hurriedly modified 

cars that had been entered in the final two races of 1979. 

Free from the complexity of the Alfa engine, he returned 
original design philosophy of simple, light and 
work The BT49 was therefore designed 

more in tine with his neat BT44 ~ the Alfa Romeo y 

had foroed a departure from th 


nd effects and 
had a wind tunnel 


n incredibly advanced, 


dit and all 


ground effectand the downforce — the number of kilos we 
‘were making, you lke 


‘The BT49 incoorated more carbon panels than the 
BT48 because Gordon was leaning more about the 
material, The monolithic carbon fibre panels were bonded 
and! riveted into the monocoque, forming a hybrid primary 
structure with the aluminium panels, This resulted in an 
increase in the torsional stifiness of the chassis, 


‘As We progressed through the BT49 variants, | introduced 
mote and more carbon, What stopped me stone-dead in 
ry tracks in the first year of the BT49 was that we had 
two minor crashes at Monaco in the tain. Thirty mile 
fan hour into the bartier: The way the carbon fallad was 
pretty gripping - it didnt buckle, wins catastrophic. Itjust 
sheated and shattered. | scr like that To this cay I don't 
now how | riaaged it, but | ialked Bernie into ej shing 
a fullsized BTA — the fist Formijla 1 car ever crastied 
Lunde! controlled coniltion = We werit (o BMW in Munich 
and they puts durnmy jp the car and crashed the 49 into 
a conciate block 


‘We analysed how the carbon failed and, because | wasn't 
happy with the way itfailed, lintroduced. hybrid sandwich 
cof Kevlar and carbon into the next BTA9." 


Right A Paul Burgess drawing forthe rear wing ei 
pretty much unchanged 
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d well, with Piquet qualifying 
nd in Argentina with his B74 


third and finished fourth, At the Us 

West GP, however, itall came together ~ Piquet was on 
and led frorn start to record hi 

Prix win, 


He went on to finish third in Monaco and fourth at Paul 
Ricard, while Héctor Rebaque replaced Zunino from the 
British Grand Prixonwatds, Although Piquetfinished se0ond 
there, Brabham could not compete with the stronger 
Williams line-up of Alan Jones and Carlos Reutermann in 
compiling Constructors’ points, but nevertheless Jones 
and Picuet were battling for the Drivers’ crown, 


Throughout the season, Murray and North continuously 
develbped the ground-effect aerodynamics, During 
practice for the Austrian Grand Prix at the Osterteichring, 
Picuet hada high-speedaccident atthe Bosch Kurve when 
‘one of the sliding skirts stuck For round 11, the Dutch 
Grand Prix, the 49's wheelbase was lengthened by three 
inches, new sidepods designed to suit, and revised front 
suspension adopted, These changes resuted in increased 
maximum speed without sacrificing downforce. After 


Jones damaged his car's skirts early on, Piquet took victory 
and closed to within two points of his Championship rival. 


‘At Imob for the Italian Grand Pris, Piquet led Jones from 
the fourth lap and finished! nearly 30 seconds clear Piguet 
had now arnassed S4 points to Jones's S3 with two races 
to go, In Canada, the rivals shared the front row, with the 
Brabham on pole. They collided at the first comer and the 
race was stopped, Piquet's BT49 was too badly damaged 
to use at the restart. so he had to use a spare fitted with 
{qualifying engine, He led from lap thtee to 23 when the 
DFV cried enough, Didier Pitoni, in a Ligier, won on the 
road but was penalised one minute for jumping the restart, 
handling victory to Jones and clinching the Divers ttle for 
the Australian 


nes and Reuternann took the two top spots at Watkins 
len and Wiliams comprehensively won the Constructors 
hampionship. With their st driver line-up, 
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BRABHAM BT49T 


BMW TEST CAR 


; he was very used at louking forward and saying, "We should go to 12 cylinders” or "We 


‘Bre as quite astut 
need te tart looking at a turbo engine 


We scouled arciind and there was nobody, really 
Outside Renault who were interested ~ except for BMW. 
That's when | met [BNW engine designer] Paul Rosche, 
Up untilthen, in all my working life, | hadn't really worked 
closely with an engine designer, even though | was an 
engine guy. That's not strictly true because | knew Keith 
Duclwverth pretty well and we talked from time to time, 
ut really just in passing. | never had a personal rapport 
thon engine designer until BMW. 


‘We shot across there and met everybody and they were 
all incredibly personable and enthusiastic, and instead of 
plugging us into the belly of the main BMW company, 
they put us into the small BMW M-Sport department, as it 
came known. It was then a tiny litle group of 120-140 
people total and their leader was Paul Rosche, Pauland | 
justclicked. We both loved racing, we both wanted to win 
el We just became 








and we both loved a beer and a 
really good mates, 





‘We discovered that the engine they were putting forward 
was a standard 316 or 318 cast-iron block four-cylinder 
with a single turbo, which was absolutely taboo even 
in those days. Everybody was going to twin turbos. 
Even though | liked Paul a lot, | stared at this thing - an 
old four-cylinder with one big turbo. Roche is famous 
for knowing his oats so | thought, why not? Paul says he 
thinks he can make it work and we dont have another 
option, so Bernie and | went, “Right, welll go forit.” 


‘Bemie was very keen, and so were BMW, to test the engine 
before we got serious. Before the end of the season we 
decided to build what we called the 49T. 


“Then | had exact the problern as | had with the Alfa all 
cover again. Because it was a thin, narrow four-cylinder 


engine, you couldn't use it as part of the chassis. If you 
mounted ita certain way it was deep enough to be quite 
stiff in bending, but it had no Wleral stifiress and the 
torsional stifiness was less than the DFV, The DFVs had a 
nice wide block and this thing was a little narrow block 
I had to try to designa chassis that partially used the engine 
and partially had tubular suppor. So it was ha Alfa itwas 
ore like going back to the Weslake V12 in the Formula 
2 car | used some of my experience from that chassis to 
design this chassis, 


diel again what! did when Ichanged from Alfa toCosworth 
when | modified the rear of the chassis and bolted the 
Cosworth on, This time | made a special bulkhead for the 
BMW engine, Paul and | together designed an aluminium 
plate on the front of the engine that matched up with the 
chassis. Then Icame up with some tubes that went down 
to the back of the engine or the gearbox, to give it some 
lateral stifiness and some torsion, and we boted one of 
these on the back of the 49 and we went down to, | think 
it was Paul Ricard, and twas pretty undriveable. 


Nelson found that a normally aspirated DFV is nice and 
progressive, This thing, when the turbo eventually spooled 
up, was quite violent. Ithad a very early electronic ignition 
and engine control box on it, which was like a big biscuit 
tin, There were huge flames coming out on the overrun; 
itwasvery spectacular. 


1 didn't think the torsional stiffness was good enough 
— twas my first stab at this non-structural engine. Anyway, 
it felt powerful enough and we felt confident enough to 
say, OK, let's go with it, So the 49T was quite pivotal. We 
conly made one, and itwasa hacked-up 49, but itwasa car 
that said yes or no to moving to BMW and a turbo, so it 
‘was quite an important car 





BRABHAM BMW BT50T.13 
Atel ater ule) 


‘The guy in the car said, “There was a bit ofa bang in the 
back” And we wete all standing around in shorts and 
T-shirts. Slowly but surely this huge cloud of vapour carne 
down and we all got wet with this fine vapour of petrol 
In those days there were people walking round the pits 
smoking and the whole team could have gone up in one 
‘orange fireball! 


For the wheel changing, we immediately went to airguns, 
and very quickly started designing air guns with a tapped 
nut so the nut was in thegun, You spun the old nutoffand 
it just lew out ~ you had another gun alteady with the nut 
in and you just ran iton, It had a pin that sprung into the 
clip 50 it stopped the wheel nutcoming off We developed 
all that with video ~ who held the replacement wheel, and 
who pulled off the old wheal 


So that bitwascleveloping nicely And then jacks, We tried 
mechanical jacks and they were pretty dodgy, especialy 
the front jack, s0 in the end we designed our own air jacks 
out of titanium and aluminium, We had one at the front 
and two atthe rear, and there wasa receptacle atthe back 
of the car. To make it realy safe, the guy with the probe 
that went into the receptacle was at the back of the car 
The car stopped with the bilipop man ~ we invented the 
lollipop man as well, and the marks.on the ground and all 
that stuff 





‘The guy would just run in behind the car and stick the 
probe in and open the valve. As soon as the car went 
‘poomph’ and stopped, that was the signal for the guys 
toget the gunson and change the wheels. And as the 
popped up, the guys would do the fuel It was allover in a 
hatter of seconds 











‘The final huge problem was the tyres, the cold tyres, 
‘Tyte-warmers hadn't bean invented then, so we came up 
with a tyre oven, which wasa big plywood box that would 
tale two rearsandtwo frontson acentral pole andithada 
door thatyou opened to get them out. It had holes drilled 
in it opposite each tyre so you could puta probe into see 
What the temperature was, because you could overcook 
the compound and it would go off - we did overook lots 
cf them in testing. Then we had a gas heater that went in 
at the bottom of the big tube and a chimney on the top. 


Right The fist pit top for tyres and fulith Patrase in the BTS08 
in Austria, Herbie Bush and Gordon ae standing in front cf the cat, 
both men i cotton short-slsved shite while all the ether team 
members are was ng freproot everals 


All of this work was ostensibly in preparation for the 
BTSI, but it seemed to be offering a clear enough 
advantage to warrant the creation of the BTSOB: 
‘We actually thought, this is such a good idea, let's try to 
‘win some races in'82. We converted BTSOs with thei full- 
size tanks into pit-stop cars. 


1 think Brands Hatch was the first race where we turned 
upand people were staringatthese beer barrels and these 
big blue boxes ~ the ovens, And the special guns and 
the guys all dressed up in fireproof overalls and stuff like 
that ~ then [Tear Manager] Herbie and | are standing in 
front of the car, in shorts and short-sleeved shirts! 


‘The turbos were so unreliable and the engines were 
Unreliable, that the only race we got to pit-stop distance 
was in Austria, That was our first. We couldn't believe we'd 
finally got an engine to last. It looked like we were going 
to win the race ~ and the engine blew up. 














Piquet and Patrese had shared the front tow of the grid 
at the Osterreichring, but their double retirement at the 
picturesque circuit mirtored the results from Brands 
Hatch, Paul Ricard and Hockenheim. They were fourth 
and fifth at the Swiss Grand Prix ~ which, bizarrely, was 
held in France ~ but once again neither driver reached 
the chequered flag in the Italian Grand Prix or the 
season-closing Caesars Palace Grand Prix, Not surprisingly, 
atthe end of 1982 Brabham languished in seventh position 
in the Construct 
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Right Gordons image inthe BMW years was defintely not what you 
would eallcorporate she! 


Far right Baris Ecclestone chats with Gordon. twas a great 
relationship based on mutual mespact 





This was very popular with my guys and they were 
‘very unpopular with the other teams because we'd go. 
“Bye-bye” And then hopefully win the race the next day. 


“We had tied to pit stop with a converted BTSO the year 
before, and we had failed to finish races, People had 
laughed at us because the turbos kept blowing up and 
We rarely made & to ha¥ distance, But the catwas out of 
the bag. | was living on drugs and tablets to stay awake 
designing this car ~ I was absolutely knackered. | thought 
tat, because everybody's now seen what we're trying to 
do, well turn up at the frst race and everybody will have 
pitstop cars 


‘We turned up at Brazil — nobody id, Wiliams had a 

it-stop kit that they Gould kind of halt-heartedly fit they 
had the filers bul they werent on the car yet. And when 
they saw us lurn Up with the car, they fitted their pit-stop 

but then they had a massive fire in the pits and | thin} 
that put paid to that. But of course we went on te win 
the race, and then everybody started! Liying to catch up 
‘and everybody built pit-stop cars very quickly. By then, 





they'd seen our tyreheatersand our guns, and twas easy 
tocony because you cant hide all that stuff. And of course 
everybody then did i. 


We always used to run about two-thirds race distance 
Ibefore refuelling] and nobody could understand why, 
because everybody else with pit-stop cars would run half 
race distance, because then you were the lightest in the 
first half and the lightest in the second half, But none of 
them had done the sums. Although it said you have to be 
this minimum weight throughout the event, they couldn't 
‘check the car in the middle of the race. So everybody had 
torun extra fuelto male sure you were five-10 kilos over 
the limit at the end of the race because otherwise you'd 
be disqualified. 


‘What | used to de was to run two-thirds of thie race 
before this pit stop, and would run the oar so that it Was 
ffectively on or just under the weight limit. Aiid then at 
the pit stop we put in an extss 10 litres of fuel, just to make 
sure we were ove| the minimum, So we were running 
right on the ragged edge, or even underweight, for the 





first two-thirds of the race, And that's when you'd pull out 
the lead, People could never, ever work that one out. 


As stated, the BTS2, in the hands of Nelon Piquet, won 
straight out of the box in Brazil, having taken the lead on 
lap seven, Patrese was less lucky and lasted only 19 laps. 
Piquet finished second at round three in France, as he 
did at round five in Monaco. Patrese was having no luck 
though he had led for 28 laps of the previous race at Imola 
before having a slow pit stop when he forgot to keep his 
foot on the brakes while the car was raised, and then 
crashed later in the race: Piquet had stalled on the grid. 


In Belgium, Piquet was fourth but Patrese’s engine did not 
even last a lap. The Italian also retited from the following 
race around the streets of Detroit, where Piquet qualified 
second and finished fourth, Neither Brabham made it to 
the end of the Canadian Grand Pris, and next. up was the 
British round at Silverstone ~ for which the BTS2 received 
a series of updates to becorne the BTS2B, 





4 Paul Rosche was finding more horsepower and more torque all the time. Abour halfway through the season we 

‘were just not getting traction. even out of the medium-speed corners. | was trying everthing | could on the 
chassis andthe tyre choice, dampingand springs and stuff. Bux we were traction-limited. Ferrari found a loophole in 
‘the regs where you could have winglets on the otrside of the wings. in front af the wheel centre ling 


“They ran these wingless sticking our in the front of the 
side ptes, which boked prety ugly. We steppad in 
mictseason and quickly copied ths, and then bolstered 
the front downforce to balance the car, We made some 
‘other body changes and changes 1 the cooling system. 
‘And that became the $28." 


Other changes included lighter bulkheads, a new 
Underbody form, a smoothing-our of the front suspension 
blisters on the top of the rose and a greater use of 
carbon fibre to strangthan the tub, The S2Bs had baen 
used by both drives from round nine at Siterstone. 
Thay actually looked more different from the $2 than 
they wele because Ecclestone swapped the thery from 
dark blue. on top with white below, to whieon the body 
top and dark blue below, This was dasignad 19 make the 
branding of sponsors Pamalat more détincthe: "Bernie 
was always graat at sorting the car’ lwery. 


Wehad a nunbar of engine ane turbo failures. The power 
just hapt going up and up and up. We should have easily 
won the Championship, We should have gone into the 
last three races easily in the lead, bur because of all those 
failures we needed 10 win the lst three races in order to 
‘win the Championship. 


‘At that stage of the season, Alain Prost in the Renault 
‘was seamingly cruising towards his first Drivers” crown, 
He had Si points against Rané Arnoux’ 43 and Patrick 
Tambay’s 40. Piquet had just 37. Round 13, of 15, was 
the Italian Grand Prix at Monza, Pattese led for the frst 
two laps before, inevitably, raring, Luckily mk was Piquet 
‘who inherted the lead andwon the race. Newt came the 
European Grand Prix at Brands Hatch. This time, Patrese 
led for the fist 10 laps before his team-mate took over 
and brought his Brabham home fist. Two wirs ou of two, 
‘with one to go. 
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BRABHAM 


type front suspension and 
New type cockpit 

New type engine cover 

New side wings and undertray in one pic 
Tie bar between shafts on gearbox 

New type front fair 

Carbon brakes 

Lighter air jack lines (try -4) 
Modified rear brake ducts 

New front brake ducts ? 

New front wing and plates 

‘Titanium gearchange rods ? (TEST) 
Carbon battery cover 

Steering coupling in aluminium 7) pooq 
Lighter steering column ? Ba 
Springs caps modified ? 

Lighter fuel filler fittings 
ENGINE (seperate list) 

Chamfer engine frame bushes (BMW) 
Rear jack stabiliser tube - lighter 

qurbo support bracket - lighter ? 

041 breather from aluminium tube 

Lighter crownwheel 

Rear outer bolt - toe-in link in titanium 

More holes in front casting 

Chase carbon exhaust pipe (BMW) 

Bottom, inlet pipe to intercooler in carbon (BMW) 
More holes in air jack bracket 

Top engine mounting studs in titanium 

Longer front anti-roll bar arms 

Shorter brake balance bar ? 

Steel bits on caliper in titanium 

Chase up lithium alloy 

Calipers ? - lighten bleed nipple adaptor - etc 
Run brake anti-rattle pads on calipers 

Lighter bodywork 

Carbon Seat 

One hole (non adjustable) rear wing mounting plates 
‘Titanium damper nuts 
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CHARLIE WHITING COMMENTS 


part 


was inspiring for us all. m sure that C 


quiet and laid hip styk 


ns simply didn’t h 
the team to do fun warm-up © 
a few hours before the tile 
at Renault in the gar 
heads in despair at how 


such as this wil fve with 


part of that amazing team wher 


d hard, played hard and wa N 





Left The tusele forthe 1985 Drivers’ tle betwean Prue, roux and 
Prostcame dawn tothe lest ace at Kyalami ~ Gordon relaxes on the 
prtwallas McLaren's Niki Lauda loots on 


‘Top Gordon and Piquet ttksettings during qualifying, Nelzon started 
from secnd, with Arnoux’ Ferarthird and Proct nthe Renault th 


|Abowe Piguet’s pitstop in the fnalrace. He had taken an immediate 
lead ftom pole man Patrick Tambay 


DAVID NORTH COMMENTS 


It tured out to be a depressing season for us 
Nelson Piquet had left for Williams, and his replacement 
Elio de Angelis died in a tregic accident testing at Ricard. 
So the atmosphere in the team wasn't as jolly as it hac 
been. The BT55 was a heroic failure. The biggest problern 
was the engine, which didn't scavenge properly when 
laid over at 18 degrees. And the offset crankshatt required 
an unconventional, long gearbox, which again wasn't 
very feliable. For a variety of reasons, the car wasn't 3 
success, Gorton appeared to lose his motivation and his 
relationship with Bernie sulfered 





NEIL HARVEY COMMENTS 





‘Ide net believe that Gordon's greatest legacies are th 
cars he designed and built. | believe it was the quiet 
leadership he showed te all of us who worked with hirn 
and the exarnple he set for understated perfection, He led 
by exarnple andy regardless of your position, he always 
treated you with respect and kindness 


Look at the people who worked with him. Most if not all 
have gone on te greater positions, all due to his leadership 
and example of how it should be dene | have owned my 
‘own [race carl business fer over 25 years and every day | 
1g0 about ry business with what | learned from Gordon, 





‘At Brabharn, we were a complete bunch of mishts 
There was Chatlie's Angels, the group of mature, more 
adultlike members, and then there was rest of us that 
played havoc with the rules of good behaviour. But carne 
raca day, we all becarne 3 ancain-sdifetime echesive 
group thet was led by Gordon 





‘We cicin’t know it at the time, nor did we ever appreciate 
what he taught us, but years later all of us are indebted to 
Gordon and his leadership, His cars were pretty awesome 
as welll 


Right Warwick and Patrese waitin the Hungaroring gt lane. This wes 
the frseHungoran Gran Pris ~eethetene, the courrty a2 Sl 
behind he Kar Curtin Bath Brabharns were esr etivemerts 
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BERNIE ECCLESTONE COMMENTS. 





Yehen asked why 
inexperienced Gordon Murray in sole charge of 





pul the very young, completely 





Brabham design department, Bernie Ecclestone says: 
Well, the guy that was in charge tald me quite definitely 
that we ought te have abit of a change in the depar 
and he suggested that Gorcion should be the first to go, 
Se | thought the right thing to do was te keep him! 





nent 


It was a bold and breve move but wes to work out 
exirernely well “As | didnt know what | was talking stout 
swith the design of a car, obviously | istenad to Gordon, 
Iwas no goed having an argument with him So, more or 
less what Gorden wanted fo do, I went slong with. | liked 
to do the livery of the ear - how it looked ~ but it stopped 
there and Gerdon did whet he wanted 








To the suggestion that his respect fer Gordon gradually 
grew, Ecclestone replies “Yas, exactly Absolutely 100 
percent, He certainly cid a fantastic job for many years 





“Iwas 4 good relationship. We never hed ny problerns, 
kept cut of his way There wasnaver a situation where | 
could have an argument with him because the only thing 
| could have argued about was the way he wes dealing 
with things As | was hapoy with the way he was desing 
wath things, it never happened. We never had that rruch 
lume to get together personally, just at the race meetings 


As to where Gorden stands in the panthean of automotive 
designers, Bemnie states: “The other quy I'm a big admirar 
of, and who alse did avery good job, was Calin Chapman, 
And! | would put Gorden exactly at Calin’s level And he's 
stil cracking away, which Is good 





‘Our relationshia was very, very geod, and also His 
relationship with all the other people He worked! well with, 
everybody. Everybody reelised |how good he wias| and hed 
a lot af respect for him, and that was the reason why he 
got on with people, The only reason you have argurner 
withpeople isityou don'trespect what thay are, what they 
doing, how they do it 
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fter a decade anda half with Brabham in Formula 4, Gordon felt it was time tor a change and fresh challenges, 
Ron Dennis of MeLaren, whe had previously tried to entice Gordon to join the team founded by the popular and 

respected New Zealander Bruce McLaren. «uucceeded in persuading him to switch camps in 1986. He would be in 

charge of the technical side for three years betore taking on a completely diff arent challenge with MeLaren. 


The Brabham yea! came (o an end on jathay2 sour 
note becs ce Bemie ari | had been partneis for 14 years 
in Formula 1 and, as I've previously mentionsd, Bernie's 

‘erest in controlling and rnanaging the sport was fast 
sutgrowing his interest in Brabham and we had lost our 
Sar driver over a pay dispute, BMW were very disenchanted 
afte: we had a disastrous year with the BTSS, One of our 
drivers had had a fatal accident, The tyre contract was 
coming to an end, the engine contract was coming to an 
‘end and it looked pretty bleak 





To be honest, I'd been in Formula 1 for 17 years and | 

‘dnt est a driver before, and | was pretty disillusioned. 
[ust felt lie doing something else. 'd always wanted to 
do-9 road car 0 | thought 11 probaby take a bit of time 
‘out and would then come back and start up a ittle design 
consultancy, and maybe look at helping other people and 
‘eventually do our own cars, Itwas pretty fluid, 


‘AL the same time as | left Brabham, Ron Dennis and 
McLaren Intetnational, as it was then, had lost John 
Barnard to Ferrari Ron was very keen to have somebody 
take over the design side of the company and the technical 
leadership, He started courting me about coming over. 


‘Ron had approached me previously ~ before he took 
‘on Barnard ~ but | was just in the process of building up 
Brabham with Nelson Piquet and | was convinced that 
we were going to win a World Championship. When | 
looked at the size of our budget and the size of ourteam, 
| thought, what a fantastic thing for Bemie and | to do, 
to take the team, which was completely useless in 1972, 
and together make it work. He'd given me the freedom 
‘of design and running the business, with Herbie Blsh, 
and I don't think we would have been successful i Bernie 
hadnt stepped back and given us that freedom, He never 
questioned anything, he never got in the way. So | got. 
sed to working like that ~ as though it was my car and. 
my team. | llked that because | was pretty dictatorial in 
those days. 


'So | tumed Ron down, even though it was a lot of money 
= much more than | was getting at Brabham. | tured him 
down because | wanted to be part of building Brabham 
up with Bernie, and winning Championships, and that's 
‘exactly what we did, of course. 


old Ron, “The reason IVe sald no is because Ive been 
a massive key part of rebuilding Brabham with Bemie and 
we'te now winning Grands Prix. Weve had several cars 
that have dominated races and | think we could win the 
Championship nextyear” And Ron sai, ityouthinkyou're 
going to win the Championship with Nelson Pique, forget 
it. Thevery next year we won the Drivers’ Championship. 


In 1986, when approached again, Gordon told Ron he 
wouldnt consider it unless he had complete technical 
control 1 wanted to become technical director and have 
total control, not only over the design of the cars, but the 
‘whole technical side of the company, because that is what 
| was used to ~ making the cars, the testing, the engine, 
deals, contracts. | wanted to be in charge of everything 
technical, and that's what he agreed to, 


Ron is very astute, He knew that after John’s departure 
he had nobody on board with the experience to design 
a completely new Formula 1 car and that was the rain 
eazon he offered me the job, 


Left Cordon commissioned lluetrator Jimmie Hareon todesign 
{card cover hi move from Brabham to McLaren, lenicall, 
the scene depicted was ta came trug withthe BTSS layout 
becoming the basi for the alt conguering McLaren MB 
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Above Gordon's orgnogram ofthe race team forthe 1987 sanson,. The chart 
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‘Above Simi graphic of Gordon's restructuring cf the engineering team when he joined McLaren in 1986 as Technical Director 


bead 


20) tiny number by the standards of 30 years hence 


drawing office fora team of fewer than: 


1 thought, Christ ~ that sounds heavy and complicated 
We'd only gota few months before the first race, but there 
was nothing else we could do. | had started semi-dry- 
sumping gearboxes on the BT44 in 1974 by just collecting 
the oil under acceleration to the backof the car, trapping t 
there and then filtering itand pumping ithack to the gears 
in the final drive, But nobady had ever done what would 
call a 100 percent dry-sump gearbox, where you would 
take all the oil out ofthe gearbox so the gearbox is dry and 
then you pump it back specifically to just the gears. | was 
always a bit frightened to do that because when you've 
got no cil splashing around ~ or very little~ ifyoudont. get 
it put back right first time, you'te going to get some gears 
running dy, breaking teeth or exploding, 


‘We were looking at this and Weismann said, "Youve got 
a set of gears right up the front of the gearbox, sitting 
there anyway, Why don't we put a casing over those and 
make them an oil pump and pick up cil from the front 
of the gearbox?” Itwas our litle problem, Everybody only 
had a pump at the back. So, when you were braking, the 
cil that was left in the gearbox was stil sboshing around 
and all the gears were losing oil, Whereas with an engine 


you have ~ at the very least ~ a scavenge pump at the 





front, a scavenge pump at the back and usually a couple 





in the middle as well. So you're taking al the oil out of the 
. 





engine, all the time, and it'sdry. And you just pump it b 
through the bearings, 


But with a gearbox i's not quite that easy because it's no 








just the beatings you want oil on but the gears as they 
‘engage, So you have little spray bars. On top of doing a 
brand-new three-shaft gearbox in a few months, we were 
going to a complete dry-sump gearbox. | really debated 
that in my head and | thought, Pete ~ | know you'te a 
genius, but maybe that's step too farand, ifwe don't. get 
it tight, it's going to lose us races, And of course Ron was 
pissed off that | was using Weismann, 


To cut a long story short, that's exactly what we did 
We covered the front gear set, picked up oil at the front 
and picked up oilat the rear. | made my usual test rig for 
gearboxes, which | had brought fiom Brabham to McLaren, 
Tipped up the gearbox, tested it and it seemed to work 
absolutely ine, Gotit all done and the car was finished just 
in time to do one day of testing at Imola before the 1988 
season. We went down to that testand it was one and a 
half seconds a lap quicker than anybody, just as I'd hoped 
the Brabharn BTSS would have been, 


Hats off to Weismann and David, that car was so reliable 
It won 18 out of 16 races, And the only race we lost at 
Monza was because Prost had an electrode fall off a 
spark plug. It's never happened in all my years of racing: 
live never had a mechanical spark plug failure. And Senna 
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was over-exuberant, as he always was, passing back 

















markers and tripped over the Willams of Jean-Louis 
Schlessar as he was lapping him at the first chicane and 
crashed outofthe race. That was the only race we | 

that would have been 16 out of 16 

The MP4/4 has gone down in history a the most 
winning car, but when you analyse i it was radical but 
wasn't radical. it was radical because it had the Brabham 
lay-dowin, very lowe, stil, which was much lower than any 


other car on the grid. Thie centre of gravity helped a little 
bit butrmainly twas the aerodynamics. So that was radica 
But the car itself - the chassis, the suspension - nothing 
trick on it at all. ft had the olf Brabham ro 
suspension, carbon brakes, typical McLaren very simple 











operated 


monocoque, very simple aerodynamics, no trick front 
wing, no trick rear wing ~ justa very straightforward, very 
simple motor cat. 


‘So that bit just wasn't radical at all. The radical bits were 
the lay-down driving position and the transmission. And 
the transmission was a necessity. It wasn’ like, “Oh, how 
can we beat the opposition? Let's do a dry-sump gearbox. 
‘Thatll get us another three horsepower.” It wasn't that at 
ail. It was pure necessity. If you look at that motor car, it 
was really, really straightforward 





ng the race team! 





The y-down architect 4 the resulting ae/odynamic 
advantage, were the things that made the car win 
Angiyiotforgelting (he systems that wre in place because, 
without those, ive wouldnt live finished 5 out of 16 


races anyway. Ws had all those systems, By then, I 





year in the team. | had all the debrie 
When | first got to McLaren, | said io the guys, “Can! h 








the failure sheet from 1986, olease” Thay said, What 
u mean?” and | said, The lst of everything that's fale 
(he ears, whether in private lesting practice, quelifying, 

the race. “They said, “Oh no, we don't hve that 

~0 then | had to go back and speak to people about tests 








and the races, and they would say, 









Yes, we cracked two 





lower wishbonesat this race, the brakes failed at this one 


And | came up with 78 failures during that season. Not all 





‘of them were major, and not all of them s 





pped th 






but some things happened after the race, suc! 
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‘Tomateil light we designed absolutely everything. Wve dic 
our own gearbox. we die cur own insttuments. aur own 
handbrske, our own steering column, Gur own steering 
rack Nothing was proprietary an it spart fram a few little 
switches. Everything was hand-made 


| was fanatical about weight, and the stories about that 
abound, ‘With two thicknesses of washer, we needed = 
7mm bolt for the clutch pedal There wasn't a 7mm balk 
made, only 6mm The stress calculations said érnm wasn't 
big enough and 8mm was tao big, so we made a 7mm 
one I made people draw 2 7mm bolt and nut because 
that'sallitneeded, There are plenty af light-hearted sraries, 


| was slowly but surely hiring people in areas of expertise 
in which | was weak - like body engineeting. door seals 
and latches, oversiam, upholsteyy and stuff like that 
That's not my forté. My road cars had been very basic up. 
until then, So | hired, for example, Barry Lett, who was 3 
body engineer Bary taught me about bady engineering 


and [taught Barry about suspension and stuff like that. We 
al had to multi-task. | had one particulatly bright young 
guy called Steve Randle, wito did all the stress analysis ~ 
simply becsuse | didn't have time, Steve also hadi some 
\good input inte the suspension. 


wanted somebody to do all the design far the compostes 
andthemonocoque. Icouldn't do everything |interviewed 
al sorts of pecale fer that job and | eventually found this 
guy called Paul Martin, who was the first person that satin 
front of me that knew more about camposites than me 
All the others were just useless, really. So I hired Paul and 
he was vary geod at doing all the design and stress warle 
far the monocoque. and how many layers we needad. 
and lay-ups and sa on. 


| didnt want @ stylist because | knew In my head what 
the size and the proportions of the car were going to be 
And even the ethos. | had these things fd written down 
about the car. fd done sorne sketches. The car should be 


very smocth, with classic lines. Good propertions ~ very 
uncluttered. Then, as it got to the back, tke a Formula £ 
car there should be ~ and there wauld have to be - lots, 
‘of chimneys and exits to let all the air out. With 600 
horsepower in, loasically 3 sealed box, you have to get the 
ai in andl out, 


Ihad in my head that the car would be very mechanical 
when you gat to the rear, 10 the point where maybe the 
whole back end was open So, when you were behind it, 
‘hare ware just exhausts and you could see throughte the 
suspension. |was going to have the springs rad or yellow 
er something. 


[Above Ealy skatches ofthe enging-bay packaga, hast maragornont 
and gearehannge mechanism 


Lett The transmission was designed in-house. The Pete Westranny 


Gorden Murray concept was dravm almost ertialy by Tim Faas 
2 marths The pencl dawings weres work of art 
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[Above The aetodyramiscavelopmant workwac a comtinationof ack wsting arciwind tunnel. Tack esting cltaran corfiguiarns i: shown at the top, while ahove are woclagane ilisratirg the nexfonnaroe 
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With those two facts in mind, | thought, °Raaht, what 
about a different way cf heating the screen?” Then the 
al-con unit could be much smaller, much lighter and 
much more compact. Most oF the energy In an air-con 
Unit ic to de-ica siv millimetres of iee in eomething like 10 
minutes, from a ccld statt. That's where all the fanand the 
heating element comes from with aii-ccn. If | could heat 
the serean another way. A} the air-con we design would 
be Just forthe people, soyoucouldl getwarm quicker, ana 
By itwould bs small enough togo in the nove and | would 
get my tow scuttle 


| resclabout the Saint Gobsin glass compsny, which had 
electrically heated screens in et nghters. These consisted 
of a plasma-sprayed metal between two layats of glass, 
but it needed $8 wots to drive it TAG were our parmers 
for doing the electronics, | went to TAG arn sale, “Can 
you make ur a DC/DC converter that will change 2 to. 
58 volts?” And they said, “Yes, we can. It's expensive but 


‘Then| few over to Saint Gobain with Creighton anc | sai 
“want to use your tachnolegy in'a car. They said, “Prt, 
thats gcing to take two or thiee years to deveton for acar, 
Fighters are generally this shape of screen and cars have. 
got different requitements. and ice and this and that 


| said, “Why would it take that long? So they sat down, 
and explained why it would take that long. | sald, “It lave 
you one engineer, | think we can do t in under a year” 
Thay said. “OK And they did. and every F1 cut there has 
got zoned, plasma-sprayac, S8-vott heating, 


It needed too much power to switch itn all on at once, 
50 if You look very closely at an FL screen there are two 
faint lines either side of the driver where the two plasma 
sheets of metal are joined. And there ate discreet wtes to 
three zenes - the diver one clears in akout 10 seconds, 
then that ewitches off ard clears the other two, then they 
oviitch off and itclears the side glass. 


‘Above laf Gordon inshe Tecuiraton Formula wind wrnel 


Left nearly FL block ined inthe wind tuna 


| HAD A FANATICAL APPROACH TO LIGHTWEIGHTING AND DETAIL DESIGN 


THE McLAREN FL WAS AN INCREDIBLY FOSUSED PROJECT. 
































As previously mentioned, Gordon was thinking about 
‘morketing angles oll the way through the design process. 
Many aspects were, if'youlike, intended to be pure theatre 
as well as pure engineering 


“1 was always thinking about the experience, net just the 
performance. And what would make this car special 
We had ta pass the Swiss drive-by regulation for noise, 
which | think was only 74 decibels, and with a supercar 
the tyres are two-thirds of the noise, so you haven't got 
much to play with for the exhaust, It was obvious thet you 
‘were sitting along way in tent of the eyfiaust and it would 
therafore sound quiet to thaldhiver, so the excitement 
in the cat, noise-wise, would be lacking, You hac this 
beautifull engine but it wesr{t going te be that laud 


‘My ides was: fergat the erhaust ncise, let's make the 
Induction nose e:citing, Ana it dossn’t atfect the drive-by 
Hioise very fituch at all ~ it's only the people in the cabin 
Right irom the beginning, | wanted 2 spine down the 
middle of the car. It you look at an Fi there's a @ictin the 
bonnet that, if you look througti the lass, tunis into the 
instrument coms{ and then you've got the tep-enny engine 
inlet) which wee ene cfmmy design festures | had froin day 
‘one Than the spine runs down ans separates the two rear 
glass natals,[trunsright through the car. That was always 
intentional And the top inletis ~it's Formula 1 -it's ahigh 
airbox and itjust runs straight into the inlet valves 








‘So the ineuetion was over your N84 | tuned the piece of 
carbon where the indulstion pulses are coming forwards 
and backwards up through thet. | tuned the thickness of 
thet So it's a (Gudspasker When owners came in to tak 
about the car and sit in the seating buck, | explained this to. 
thom. And wher we hod running carsit war easy because 
| coulld take ther out and show them this roar inside an 
FL, whicli everybody thinks is exhaust. But it's nothing to 
do with the exhaust. Its this loudspeaker. Because that’s 
all a loudspeaker is: just 2 membrane moving the ir. 
And it transfers the noise perfectly through this thin thing, 
| offered everybody a thin one and a thick one Nobody 
bought the thick one. We never made one. 





‘On every Fall that lovely induction growl that everybody 
uwrites about is nothing to de with the exhaust naise at all” 


In order to save weight, there aren't any passenger seats, 
The monocoque is the right shape for the passenger seat 
and they're just a thin fibreglass moulding that the trim 
is attached to: ‘It just clips into the monocoque, so the 
passenger seats are completely irmmoveable and part of 
the chassis. | wanted these te blend in. Whatever colour 
people picked for the under-trim door cards, that matched 
the passenger seat. 


‘With the driver's seat, | tried to encourage every owner to 
pick the bedy colour, or a contrasting colour, and have the 
central band of the driver's seat in that colour, My idea was 
that when the car was parked and a litle kid came along 
and peered in, it would look like 3 single-seater and you 
‘couldn't see the passenger seats. It works! 


“Neatly every owner took my advice and old the coloured 
middle seat, To take that further, | designed luggage for 
the car andit had alittle Alcantara strap under the handle, 
vwith the chassis number ernbossed That stip is the sare. 
colour as the central seat band and the car | tied to do 
matching stuff ike that all the way through 


‘Another part of the Fl design that | really focused on, and 
wanted to be special and difteFent and right, iss the chiver 
position and the efgianomics, the primary controlsana tha 
secondaly Controls. Fishof all, arything the driver e6lld 
18 oF louch, | wanted to be ullra-special, Se mueh has 
been wijiten 200ut the FL padals, the machined pedals, 
{and the machined-rninium knobs, instead of plastic and 
Sl lke that, The feel of the gear lever was very important 
tome | physically drew every part and | checked it myself 
because it was such an important part. | drew not just 
the concept but every part of the mechanism because | 
‘wanted the parts to be absolutely beautiful 








“My steer for the team was, “Let's really focus on the things 
the driver can touch and feel, but | don't want anything 
fon the car, even though it’s hidden and may never be 
seen, that's clunky or bad engineering’ So even stuf like 
vwindscreen-wiper brackets, which you will probably only 
see as a replacement part, are milled from solid aluminium: 
and are beautiful pieces of engineering Every single thing 
(on the cor islike that 


tried really hard with the ergenomics. First of all, youre 
siting in the middle, which is a good start but secondly 
the driver got a fantastic feel for being in a jet fighter, as 
| always called it, So the instruments would be very clear 
and very easy to read, Barty Lett did a great job on the 
seal shape, too ~ they're so comfortable, with just 20mm. 
of foam. 


“The primary controls that are used all the time, and which 
wanted the driver to be able te reach, are on twe pods 
next to the wheel, Things you need in an instant are the 
hom or the flasher. On mest cars, the flasher is on the end 
of a stalk and the hom isin the middle of the wheel, so | 
had two paddles that you! operate with your index finger 
without moving your hands One is the hom and one is 
the headlight. Ifyou went to get somebody out of the way 
‘on the autobahn, you can hit those both very quickly. 





































































































Above The 570/2 V2 ~ spec ay Gordon desinn ay Paul Rosch and bully BMW M-Sport 


Left The power rit he Rasche designed for the Fi programme was en enremely carnpact €0-degree V2 
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[Abowe Fete Welemann's compact and light transmission 
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Above A 19 scale modelwae bult to chack the styling proportions 








‘The motivation for doing the long hours and overcoming 
all the technical hurdles was quite simply the challenge. 
It was certainly never financial 


‘Why it tuned out to be so expensive as a motorcar, and 
‘way ahead of its time fora track-day car, was just the 
fact that everything was bespoke - everything. We cast 
‘our own uprights, made our own gun-driled driveshafts, 
brakesand other stuff Everything was bespole, 


“But the end result is, stil, the lightest road car in the world, 

and stil something that anybody wants.a demonstration 

‘of what light weight can do low polar moment inertia 

= just jump in the Rocket and drive jt because there's no 

substiute in deagn and engineering for light weight in the 
ar. Itjust helps you lOO peroent of the time, 


"On the design side, | was fanatical about the weight. 
12 never sed rear antivoll bars on a car. | hate the 
because you go to all this trouble of making cars wth 
an independent rear suspension theli you cornect the 





‘Above The very fist est runs with the Roctet in bare stipped fom 


lef and right-hand axles together with an antivoll bar, 
Which seems stupid when youtty and putthe power down 
through those wheels. | started that trend in Formula 1, 
by losing the rear anti-roll bars. And on this one, | didn't 
even wanta front anti-roll bar that was to save two Klos. 
My theory was quite simple. It was that the car was so 
light and the centre of gravity was so low, that the roll 
couple would be quite small anyway. So it didn't need a 
lot to stop it from rolling, 


1 managed to get the roll axis - which is the axis the car 
rolls around ~ a litle bit higher than you would normally 
have done if you had a front anti-roll bar. As soon as the 
car rolls, the roll axis moves up, so actually it counters the 
roll. And then the final bit of reasoning was. if youve sitting 
in the middle of the car, you don tactually pejeewe much 
roll. If you're sitting light oul on one side of the ear and 
it lifts oF dives, you can fae! that movement, like 4 beat, 
f you'te sitting in the middie around the roll ails, you're 

tipping. And actually it sll works because if you look: 
ata picluve ofa Rocket on a racetrack cornering fast, it 


has quite a few degrees of roll on the chassis, but you just, 
don't feel it 


‘So that was one way | saved weight. |also tried really hard 
con the wheeland tyre size. I didn't wantto over-wheel and 
tyre itbecause wanted ittobe a fun carto dri, particularly 
on a tack to drift and slide around, Unfortunately, for that 
top speed~ because the Rocket does about 145mph ~ the 
smallest tyres that Michelin could give me were actually 
bigger than the car needed. | worked very closely with 
Michelin andall my usual suppliers; Showa on thedampers, 
Michelin, Brembo on the brakes, OZ on the wheels 
Allthe people that had helped me in Formula 1 came in 
and helped uson the Rocket, The rear tyres aren't bad, but 
the front tyres should have been a little bit narrower. 


“The tyre ste was actually for a Peugeot 208 GTi, so 
the compound was much too hard for the Rocket. 
But ultimately its much more fun because the car starts 
drifting and sliding at much lower speeds, so it tumed out 
OK inthe end 


| 





1994-1999 





BPR GLOBAL GT SERIES 


BY’ 4, a¢ Gurdon rece! 
Yew interesting cars like the Ferrari F40, which w 





car But the whole concept was that it had te be a read car that was genuinely on ca 


the BPR Global GT Series had gathered come momentum: ‘They were starting to get a 
ery quick, of course. It was actually more racing carthan read 





not something made for racing 


and then homologated afterwards for the read. And it worked. The Ferrari was the only one that was perhaps alittle bit 


‘out there” because it was reallya racing carthat you could drive on the road, 


But nevertheless, it raced and eyeing this growth over 
1994 Was Ray Bellm, He was looking at the Fl.and thinking, 
vow, lightweight, stiff carbon fibre, ground-effect 

redynimies, lovely BMW 6-lire V12 I think that could 





approached us and said, 1 want to go racing. 





wuld you turn one into a racing car for me?" | said 
‘Absolutely no way. That's not going to happen because. 

explained our reasoning, Also, | said to Ron and Mansour, 
‘What happens it doesn't win races? It should do, but 


| hadn't even 





tught about racing. i's going to be very 
difficult to lower i end 





gh and keep the suspension 
geometry right. It's getting this reputation of being the 
best-engineered driver's car ever, and now we go racing 
and we don't win races. t's not super-good, Also, we're 
busy atthe moment and it's quite ofa lotofwork” Anyway, 
kept pushing and pushing, 





By that time, I'd started talking to Jeff Hazell, who was 
working at our Shalford composites facility on the 
management side. We had two companies - McLaren 
Cars in Genesis in Sheerwater, Woking, and at Shatford we 
had talen over the lease ftom GTO Engineering, which 
had been ohn] Barnard’s UK R6D Ferrari unit, and bought, 
the old equipment. | moved in there and started McLaren 
Cars Composites. Because it was the first carbon road 
car, there was nobody | could go to and say, Could you 
make the chassis? Could you make the body? There was 
nobody. We had to do itall ourselves ~ Jeff was running 
that facility 


Before McLaren, he'd worked with Gordon Spice, 
Jeff had a vast amount of experience with running racing 


cars, organising spare parts and working with customers 





who'd bought Spice racing oars. He'd studied the way 
that Porsche ran their customer engineering support, and 
also Ferrari. In his opinion, 


Porsche ~ not bad, Ferrari ~ 
terrible,” and we could do better and we shoul go racing, 


‘Jeff had been party to this, hearing about Ray Bell, o he 
was the one that came and sald to me, ‘Have a lookat it 
I think it would be a good racing ear: 


1 stopped shouting and | looked at it. When | really got 
down off my high horse, thought, yout an idiot because 
you ere a racing-car designer, youve designed it to be 
‘aerodynamically efficient, it has got ground effect, it hasa 
stiff chassis, the suspension geometry is pretty good, the 
polar moment inertia is very low, the centre of gravity is 
very low. What are you worried about? It wil male a good 


Left The F1 GTR wind tunnel medel. Gordon and the design team 
hadontyone dayin the wind tunnel develop the ear 


‘The idea that | came up with for Project 2 was a 
higher-volume, lower-cost car. Now that we had the brand 
established with the FL, we could make something a bit 
mote affordable ~ something like £150,000 or £120,000, 


‘Leame up with the concept of a litle 242. Rear-mid 
engine. Bit like @ Porsche S11 with two small seats that 
could either be for luggage or Kids. | looked at two 
different layouts, The basic concept was that it was going 
to be bul in a much lower-cost way than the Fl, so it 
jst had some carbon fibre in and the body didn’t have 
to be carbon fibre, | looked at using either BMW's M3 
sixccylinder engine, sideways, canted over with the 
gearbox wrapped back round underneath it or their VB 
with a normal transaxte 


‘Idd some basic layouts, some sketches, nd then worked 
it up into a proper design, worked out costs and put 
together a presentation, My idea was not to putany styling 
fon the car because | didn't want to sway them. It could 
be either Fl family or BMW family, Rightat the end, | got 
Peter Stevens back to have a lookat it, and we decided to 
include one quick picture of what the car could look like 
asa BNW, | was never teally happy with it to be honest, 
but we decided to put that on the last page ~ sort of a 
visua lof what the car could look like, But it concentrated 
much more on mechanical, manufacturing, geometry, 
layouts and design, with a business plan that sat behind @, 
covering timescale, costs and #0 on, 


‘flew over to BNW, to a huge hall like an aircraft hangar 
where they present things. | sat ata lectern with these few 
slides andl the main board members, and soll i to thern 


‘It seemed to-go down pretty well but they didn’t give me 
an answer, It obviousy used a lot of BNW components 
to feep the costs down, It used a bt of running goat 
hub carters, biakes, steering column and stuff: That was 
the plan, It would be an affordable tear-engined 242, 
a collaboration between BMW and McLaren. | saw it as 
really getting the company flying. Now that we had 
established the brand, this one would start making money. 
We were talking of making about 1,500 a year. | cant 
remember the price, but it was mote affordable, Sort of 
low Aston Martin money, high Porsche money. 








‘IFeptin touch with BMW and Rosche phoned me up one 
day and said, ‘Do you want some really good news? I've 
just heard that Reitzle has given @t the go-ahead.” So now 
we could getinto much more detaled designand costings 
and stuff. | went back and told everybody, because we 
weren't a big company, we had the Shalford faciliy but 
they were not doing much. They made all the racing-<ar 
bits and things 50 they had a nice litle turnover. | had a 
design team there and a workshop team, and the build 


team, | needed something to keep the business going, so 
thatwas great news. That was the design side of Project2. 


Twas up ata ‘do’ in London ~ cocktails and dinner ~ and 
Iwas with Stella, and Ron was there and a lot of McLaren 
people. We were wandering around with cocktails and 
chatting to everybody and Ron pulled me to one stle 
and said, I've got some really exciting news to tall you" 
And | said, ‘lve got some really exciting news to tell you” 
He'd known what | was doing with the BMW thing. 


He said to me, ‘ve just signed a five-year deal with 
Mercedes-Benz for Formula 1 engines” 


1 said, “Pardon? I'm a director of the company. Why didnt 
Uenow?* 


He said, ‘Thad to keep it seoret and is been a tough 
negotiating process.” 


‘And | said, "But you've just killed my company.” 
"What do you mean?” 


“You've killed the car company, BMW and the road cars, 
and Mercedes and Formula 1. BMW will never accept that” 


"Oh no, don't wony, itl be fine.” Iwas so pissed off, | just 
grabbed Stel and we stormed outand went hore. 


Then, a few weeks later, we got the call from BMW to 
say, Come actossand meet Reitzle about Project 2° I said 
‘© Ron, “You inow, this is never going to happen now? 
on knew that they'd already said that they were going to 
sive usthe green light. We flew actossin the company jet 
and BMW had an office ifn aitoraf hangar in the private 
aviation section, which is billiant bacause you literally 
taxi the plane Up. get out, walk SO yards and you'te in the 
office You have your meeting and off you go. 





‘On the Way over. | was saying to Ron, “You Inow, its a 
‘waste of lime” Ron said, ‘You're an engineer, you dont 
know anything about business. Just watch, i's going to 
be fine.” We get out and we walkinto the office and Paul 
is beaming all over his face because he knows that wee 
‘Waiting for Reitzle to oome in. And he knows what Reitzle’s 
going to say. We hada coffee or something andeventually 
Reitzle tums up, shook hands and just before he was 
about to start his spiel, Ron said to him, “Dr Reitze, there's 
something that you have to know. We've just signeda deal 
with Mercedes-Benz for Formula 1 engines for five years, 
Itdoesn't have to affect the car company atall” 


‘Reitzle looked at him, put his hand out, shook his hand 
and said, Goodbye,” and left. We walked back to the plane 


and flew home. And so that wasall the hard work with the 
Fi completely destroyed, 


‘Project 2 would have been a good little car, | reckon, 
would have liked one myself. Much more affordable and 
Just a fun litle thing.” 
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Above Goon’ original tyout forthe McLaren BMW Profect2. Both tanswerse V8 and staight-si engine configurations were studied 
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Vi2 CAR FOR BRUNEI 









his was another project, 
family were 
very far 


dgoneover therewith someideas and designsanyway 
We'd taken the FL chassis and Id got Peter Stevens 
back in - whenever I needed same pretty drawings and 
r andtalk to him? So | thought, anything is sketches, | got Peter involved He cid some renderings 


he 


belfer than nathing. | jumped on an aeroplane and of cars on an Fl chassis, which | took aver with me, 
‘went actoss there, at least twice He also had a huge but that's not what he wanted So | did a quick layout 
house in the Regent's Park area, and | met him thete far a frontmictengined V12, and some body designs 


ur times to talk about the car myself - Just some outline drawings Actually, that 
went nowhere in the end. but at least it kept us busy 

janted was a sort of Aston Martin-type fora litle bit, And that was the lead into Project 5! 

with 4 VI2, preferably a Mercedes ViI2, 

‘That's the sort of thing he was atter 





McLAREN Fi GTR 


BPR GLOBAL GT AND LE MANS 


imple, just an updat 
ful, but see that ther: 
id with Formula 4 oa 





McLAREN Fi GT 


LONG-TAIL ROAD CAR 


1 Dz the 1995 season, people could see that the BPR Championship had really matured and become a global, 

‘series. They started to go to China and places like that, and I think they'd been talking about having a round 
in America, So people started sitting up and paying attention and, because we were winning everything, it obviously 
looked easy from the outside looking in, 
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McLAREN F1 GTR 


FIA GT AND LE MANS 


1¢ FL GTR benefited from a number of modifications that amounted to a weight saving of 100kg, on a car that 
wasalready the lightest in its class, The rear of the monocoque was changed, while the driveline and suspension 
components were redesigned and lightened. One extreme weight-saving measure was to bolt the rear end of the 
powertrain through the structural floor and manage all the lateral comering forces with unidirectional fibre in the 


composite floor. 


‘An Xtrac six-speed sequential gearbox Was adopted and 
housed in a new magnesium alloy casing, BMW reduced 
the weight of their V12 by 25kg and employed revised 
‘con-fods, camshafts titanium exhaust and carbon fibre 
‘cam covers, The engine stroke was slightly reduced for 
durability reasons. 


‘As to the new longer and wider bodywork, the revised tal 
incorporated an extended diffuser and the single-plane 
rear wing was reprofiled. 


BMW Motorsport McLaren FL GTRs won the first three 
rounds ofthe new 1997 FIAGT Championship. AtLe Mans 
however, the Porsche GTis held a commanding lead 
until both dropped out. The 1996~winning TWR-Porsche 
prototype took a second successive overall victory, but 
‘was only a lap ahead of the Gulf Davidoff FL, with one 
‘of BNMIN’s Fs in third place. The two McLarens therefore 
finished first and second in the LMGTL class and came 
close to winning Le Mans for a second time. 


‘We wete looking like winning the GT Championship again, 
but then Mercedes-Benz just did exactly what Porsche 
did, except they didn't bother to sell any road cars. In 
1997, they just built a racing car, went to the organisers 
and said, We'd like to enter now" - and the organisers 
rolled over and said yes. Mercedes turned up with this 
CLKGTR, which was absolutely a pute racing car 
They beat everybody, basically’ 


Left Gordon's design sketches forthe quick-change sequential 
racing wansmission 


























So, with that in mind, I set about designit 





ut crawings and all the 
5 It locked really good 
‘all Mercedes running gear and 
id things, | think it could have been a fantastic: 
little moter car. It would have been head-to-head with 
Ferran but much better quality and equal performance 


designed the monocoque, it could have 
in 1,000 units a year | had an idea for 
tying. | wanted to try to mirror the pre-war 
use it had side radiators 


GHOST VEHICLE 


McLAREN COUPE 


‘d been saying to Ron, “Mercedes destroyed the car business. They should give us some work. We've got a 
‘car company, we can’t do anything with BMW, we should be trying to do the same thing with Mercedes.” 
terally, not with Mercedes, but for Mercedes, 


Everybody else tied to do flash intakes, lke the 
Testarossa had the strakes, and people were trying to 
do flash NACA ducts, | just had this wacky idea that fit 
was ging to have side radiators, why not be more the 
a jet and say, ‘Ive got side raciaters’, and build these 
two very pewerfullooking inlet duets that stuck out 
from the car to make it ook really butch 





‘Then the front of the car, instead af deing a pretend 
grille tke most people did it wouldn't have any grilles 
and be more like the 1930s Mercedes, which just had 
little slots in the front That would be the carry-over 
from a Mercedes brand point of view, and be very 
different from what Ferrari, Aston, Porsche, anybody, 
was doing 





4-litre V8 








ign only 











AAbowe This renting oF Project was dane by Peter Stevens, hased on @ design that was worked up ty im and Gordan 


I wasntt good enough to de renderings, sa | got 
Peter Stavans back again and talked through with Peter 
what | wanted, and gave him the sketches. Pater tack 
thern away, because he was working on his own frarn his 
place and carne back with this stuff that wasn’t anything 
like it [tlooked like an Audi or sernathing, and | didn't like 
therm at all. said to Peter, ‘Don't go away. Sit here with me, 
like we did with the Fi, and let’s work it through together” 
And we worked through this concept. If you think how 
long ago that was, if you saw that car come past even 
today, it would stil be quite astartiing, pretly car. Peter snd 
| always worked best as a tearn 


I realised they wouldn't buy it just on the design so we 
needed to do a business plan. | produced an AS folder of 
about 30 pages, on how the car would be built, how it 
would be designed, how it could achieve our airns, snl 
right at the last page were the finances 


7376 


Ron 





snnis and |jurriped! on) an aeroplane, and flew over 
to the Mercedes headquarters and sat with Prot Hubbart, 
rysler board rmerber raspansible for 
passenger cars. | went through it and he was interested, 
until | gat to the last page and the finances, and he looked! 
atthe numbers, There was a sharp intake of breath ‘Betore 
| show it te the board, can we tear out this page?” 


the Daivaler 





I thought, well, [reckonedlit was pretty reasonable myself. 
We are a srnall tearm, we can do stuff cheaply. And | said, 
“OK, we can, but what's the problem?” 


He said, “I's much too small a number: they will never 
ever believe that’ We tore out the page and gave hirn 
the thing. | care back and told the guys | thought he liked 
it. | told thern the story sbout the money, said, ‘| think 
we're quids in here and heard nothing at all for about 
three months. 


| was trying t© keep the guys interested and busy, end 
picking up Project 3 agsin and doing a bit mare york on 
that Inthe meantime, | was just waiting, waiting, waiting. 


This was all arslind 1996-99. 





After thrae months, Mercedes came back and said, “The 
good news is we've got a job for you, the bad news is 
Its not Project 5, l's going to be the show car that we 
displayed at the Detcit Show in January 1939 ~ the Vision 
SLR” Ren was toe frightened to tell me in case | wouldrit 
do a frontengined car, but sctually | was just looking for 
something for the compary t do. | was ever the meon 
that they had come back with someting’ 





bows Gordon's origina cancepstch forthe project i seen hers 
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[Above This package drawing forthe V8 sportscar was designed by Bary Lee 
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aid thie was supposed to be the reinvention of the old 1950s SLR coupé and they wanted 
to lire our carbon structure, | was so pleased to have anything for the company todo and | thought we could 
nake a good job of that. I didn't like the styling particularly: it was very bling, very Hollywood Boulevard-oruiver 
9 Didn't remind me much of the 65 SL ly shape, And it loo ng aerodynami 


but anyway i waca job, 


“Their stylist haddrawn abody andgivenittocoachbuilders TI went back home again and we did a litle leaflet. Itwas 


in aly somewhere, They'd buit this body to their stylin a bit, “The cat sat on the mat’ It said, “This isa sports car, 
and plonhed it on a current SL chassis, | flew over ti this is @ GT car and this is @ saloon car, And a sports car 
Mercedes and looked at it. We had a meeting with all th must have this weight distribution.” Stuff like that. | sai, 
board members, directorsand senior people, and | said t to have to let 
them, What is that supposed to be in competition with’ 

They replied, “Aston Martin, Ferrari, Lamborghini ~ all the 

top-end people. 


And | said, “But it's ne nt-mid-engined car; its a 


frontengined car. It the fuel tank completely different.” The engine had 


abit, but 
what 





FRANK COPPUCK COMMENTS 


When v 
we hada little bit ofa pau: 
an LMPL car, Uni 


durabilty, stu and handling: in 


that as th hhmatk, and when we did NVH and ri 
quality they'd brin 
in some respects, never new what it was meant to 


we were th ing that 


Go igh targets with the weight 


distribution: the engine was pushed back as far as w: 


We wanted a full flat bottom with diffuser 
hieved by having side-exit 
exhaust ght many challene 


managernent in the engine bay. 


When we did the first shakedown, it felt so awful that 
wanted to jump offa cliff, But we got to work a 
chipped away to sort the handling, the NVH 
heat-management issues. Ne worked through them very 
ully and in a logical way. The mM 
ellent -very helpful and s 
pe part ofa highly 


he wanted i for weight distribution, with 
a full ground 





1 don't think they really understood rolling-road wind 
tunnels very well, so Frank Coppuck and | offered for their 
head of aerodynamics to come across for two oF three 
weeksand stay here, and visit the tunnel every day with us. 
We played with cardboard and stuf, and ultimately we had 
to restyle the car, aerodynamically, to make it stable and 
get the central pressure in the right place, and produce a 
bit of downforce. We still managed to keep their overall 
styling but it cid have to change quite significantly, 


‘We missed the weight target for two reasons. The first, 
engine we received from AMG was 8Skg heavier than they 
said it would be. That threw the weight distribution out of 
the window, and caused usall sorts of problems. Then the 
spec just got more and more luxurious. 


‘When | took the job on, and | was happy to have the 
job for the company, the spec was supposed to be no 
higher than that of a sports car. It was not supposed to 
bea soft GT, but somewhere nicely in the middle. Ithad a 
huge Hlentity ctsis with the continual pushing and pulling 
between McLaren and Mercedes, and it didnt really know 
what it wanted to be in the end. Because the spec kept 
changing, the weight kept going up. and suddenly we 
needed two batteries because of this braking system and 
stufflke that 


‘We missed our weight target by a long way. It's stil a 
relatively lightcar, but the fact that's supercharged meant 
it needed seven radiators. | wanted to put a normally 





aspirated engne in and | wanted the styling to be like 
theleriginal SLA. and | actualy did some styling drawing: 
sround the package of what | would have loved to have 
done. But they were absolutely adamant that when they 
showed the Vision SLR in Detroit the public liked it the 
management liked it and that’s what t was going to be, 
“The styling was really a bit of a dead end, tobe honest. 





Above The woven and sewn front crash structures weighed st 
‘S5hgeach. These were developed with the Mercedes ReD team 








Above The safety cellwse 20 sttong thet no damage or intrusion wes experienced in any ofthe crah tats. Because ofthis the same chasse vite wed for multiple este, The gi phice department designed » epecialstichar 
‘hat waz pit on the caraftaresch tet Thi chases haz aeady accumulated 14 of them! 


a 





Above Aittag development cowred bath Faderaland Europasn homobsgition requiemente 


-Abowe Carbon ceramic brake and aluminium diac ballon the SLR 











ithadodenin aZigour-racreolinay Jedgntard = 7 

protoiyning ffce that would have placed Mclaen [we |tOea [ruremge lpeusce |S [ES 

Cars at the very top of the car design capability lst. DY a Ce a a oe 

This layout flourished under he original design, which was ee fa 

produced by that bllantarchtet Terence © Route, but somes eSace| 
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‘A combination of the new building and Anthony Sheriff 











di nothog fry enusasm ot my conndenes in my Let a = é 
companys future, 20 indand of moving to MTC | syed seenee [Secs [eacee| | = . 
in cursors MeLaten Cas home in theGereds building ee [rome [eee << r 
and kept a small team of designers in an advanced Om 

‘concepts group. 94 
‘Our mission was to develop ideas for a new sports Rance pct | ree mace] eomeoucn| ew [re | vee 

@ [esas = 
‘car platform that retained our carbon fibre chassis for moons . 


performance and marketing reasons, but using a new 
manufacturing system that would facilitate the production ( 
of higher volumes of cha sis. 








‘Composite engineers Ben Geddes and Graham Halstead [fears Sao pS pe [ar 4 


were part of my team and together we set about studying yo te ave 
‘composite technologies from all around the world, ae = ‘ } 
Eventually we settled upon a press process that enabled 




















us to make both monolithic and honeycomb panels in a Lion a 

much shorter time than the normal pre-preg system. — = _ i 
‘designed a byout for Project 8 - a mid-engined sports — 2 
car using a central carbon tub with aluminium front and [me] wen |rivemnee + 
rear subtames thatwere mechanically atached, The tub |G Iaouece| Som Ww 

was designed to be stiffenough to produce a Coupe and. oticce | “ 
1a Spider version from the same tooling, joveer , 





‘We went on to produce a half-scale monocoque and the 
design and packaging was looking vety promising, but 
by this time MoLaren Cars had lost all its direction and 
a lot of its best staff due to the lack of vision from the 
new management. | decided to leave andl set up my own 
business with Creighton Brown,” 
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T.25 


THREE-SEAT CITY CAR 





Gq decided that he needed to build a physical entity using the radical news construction method, and chose 
the city car narned Project 3 that he'd been working on at McLaren. He described it as being a ‘logical start for an 
iStream demonstrator’ because they'd already done about 12 months’ worleon it 


‘When weld perfected the manufacturing system, we 
would build one of these litle cars and say, "There 
you go, crash it, drive it, de whatever you like with it 
That's Stream, thats built with bonded composites” Hall 
the team was werking just on the manufacturing stuff ancl 
the ather halfwaswarking on designing this city car 





‘After we'd chosen the lite central-dive, three-seater 
layout, we sat about designing the car. | did a lot af 
benchmarking, and we built a counle of seating bucks to 
make absolutely sure the ergonamics were going to be 
geod from an urloan point of view. The car ended up with 
fantastic visibiily all round, 360-degree viability. in order 
to get to the central seat, we designed what we called the 
mene dest — the whole eanopy lifted up. 





We drove all the cormpetiiion and thay really were bad 
Some of the so-called city cars had very bad aver-shoulder, 
three-quarter visibility for cyclists coming past the car. 
The A-pillar was in the wrong place, and the B-rillar, and 
the scuttle was too high on sorna of thern, We ried to 
fie all those things and made this litte 600kg IStreamn car, 
which was se much fury ta drive 


"We tested it for the frst time on our test track at Dunsfold 
Aerodrome and | remember it just being 2 revelation, 
We tock a Smart along as @ comparison, and | rernemiber 
Ur car just feeling se rnuich better. We then cid a lot of 
testing in Guildford traffic and around us here in Surrey, 
andit was just a magic thing’ 





To rake it even more magical, T25 was designed so it 
could be supplied flat packed, And, to reduce shipping 
costs, no fewer than 36 could be fitted inte one container 
Perhaps one could daseribe this as Gordon thinking inside 
the box! 


‘We've still got the prototype, of course. It was just a funky 
litle thing. In trafic, twas like driving a safe bigmotoreycle 
rather than a small motor car. We made sure it had all the 
siuff ~ it was a bit ike desigring the FL all over again. 





Lett Those ara Gordon's eatyshatches for T25 and an illustrated 
plantar sates 



















































































T.27 





THREE-SEAT ELECTRIC CITY CAR 


he 127 project was particularly interesting for the team at Gordon Murrey Design, because itwas their frststep into 
the world of electne cers and the experience would be invaluable for the company going forward They worked 
very closely with Zytek, which designed and built the elecitic powertrain, and Vocts, which built the transmission 


Even the battery was bespake for the car. 


‘We got on very well with the Goveinmere agencies 
In those days, it was the Technoloay Strategy Board, 
These days i's called Innovate UK They were very 
supportive and played a part in saving the company ater 
the 2008 worldwide economic collapse OF course. they 
can see this bringing @ lot of income and engineering 
kudos and manufacturing into the UK, ard they've been 
ery supportive over the yeas. 


‘The frst thing they supported was T.27. So, we had a 
matchec-funding grart to bulld an electne version of T25 
and do much more testing of itream. We redid the styling 
a bit makingit a ttle kit ricer looking, We built several of 
thase protozypes and wert through the Eure NCAP crash 
tess And we did some durability wort and really moved 
the plot forware. 


“The programme helped us in developing new patented 
ideas in some areas that were peripheral to Stream 


We carried over our paterted [Link rear suspension 
and we develoged 2 new low-cost composiee istream 
batter-mounting system. which also managed all the 
crash loads 


The 7.27 drovevery welland proved beyond anydaube that 
the way foward for slectric uehicles wes lightweighting, 
due to the postive effect of the vitual circle when 
beginning with a lightweight structure, smaller electric 
motor, smaller battery and therefore lighter running gear 
and components 


Untorunately, al recent electric vehicle designs suffer 
from the downward spiral ~ heevy strucure, powerful 
motor, heavy battery and larger componerts. The T27 
‘was some 180kg llahter than the electric Smar: fortwo. 


are, and the tiny amount of int 
in fr thing like the 


and took part in the RAC Fute 

mL, With won the City C 
class, the Electric class, and we wan the competition 
‘overall against 11 OEMs, They've had to stop the event 
because the OEMs wont come any more 


The 2013 event was indeed cancelled and there were 
tumours in the press that the OEMs were refusing to 
play ball again, Jim Holder of Autocer wrote: There 
rumblings of., some manufacturers taking it s0 serious 
that they came over weeks ahead of the event to map the 
route and optimise their settings and then dissatisfaction 

said manufacturers when Gordon Murray rocked up 
in his 7.25 and 7.27 cars and usurped thern, 


‘The 7.25 and 7.27 designs both had great packagin 
says Gordon, ‘accommodating three adults and good 
luggage snace in a package smaller than a Smart fortwo. 
‘These two cars taught us a lot about smnall-car in 
particular crash performance, and the lessons learnt will 
stand us in good stead with ‘Steam product design for 
thany more years.” 
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reac Finisn sec 


n Future Car Challenge 2011 


RAC Brighton to Londo 
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‘We said to them that the only thing we could do in time 
‘would be an open-top car. We couln't do windows and 
stuff in that time, | got a tear together and said, ‘Look 
guys, | know it's not Steam, but it's really important to 
spread our name and our brand, and to have a really good 
relationship with Toray.” 


‘We started on a monolithic carbon tub forthe car because 
it best suited the raw materials, but this was new territory 
for us, The two most experienced composite designers in 
the company were FrankCoppuckand myself, and neither 
cof us had designed a monolithic carbon chassis before, 


For the powertrain and battery, we carried overa Mitsubishi 
iMev vehicle, but we had to design the electrical interface 
with the chassis from scratch, The styling was done 
in-house by Zachary Seward with inputand guidance from 
Kevin Richards and myself, and the team did a great job 
of designing the tooling and components for the body, 
‘The timescale meant that everything had to fit first time 
and it dial 


‘Both the design team and the prototyping team did a 
brillant job of building this litle thing, andi looks fantastic. 
Its all carbon and weighs 840hg with a 240hg battery, 
4 the car itself weighs 600k! We even made seats using 
their carbon, 


‘And it's a sexy little open sports car. They wanted 
"Designed by GMD" on the side, as Yarnaha did. So that's 
like @ Pininfarina/Bertone-type badge. Toray wanted a film 
rhadl in the UK of the car running, which ate even further 
into the build tine, but in the end we achieved the design, 
build and filming on schedule for T52 to be flown out in 
time for their show. It was very, very good for us, and a 
fantastic exercise on speed andefficiency in the company.’ 


Chiristened by Toray as the Teewave ARI, the car was a 
great hit at the Tolyo Motor Show and years later was 
stil travelling the world and being used for events and 
displays. In November 2017, Toray graciously shipped 
the 32 back to the UK for Gordon's One Formule SOth 
Anniversary event, 


Top right An MOF jigwas made forcoretructng the T32.carbon 
fibre chasse 


Bottom right A member the GMD team, Paul Flos, & sen 
working on the ig 





‘Above The 7-32 was designed with acentmalcarton tub and separate aluminium subframes front and reat, in the same fashion asthe ea er McLaren Cas Project 8 











GVT OX 


T.34 


ATT he 1.34 became known as the OX. For me, | think it's probably the most significant vehicle I've ever designed, 

People askrme which isthe one I'm most proud of ~ it's probably the McLaren F1 because of what it achieved at 
Le Mans, and it’s sucha focus car. But the most significant vehicle, I think, which will go down in history, will be the OX. 
And''m sure it's going to bea massive global success. The world's crying out for something like this. 


‘W's. rather strange but humorous story. An entrepreneur 
and erstwhile businessman, Sir Torquil Norman, made all 
his money in toys and licensing toys around the world 
He's long since retired and now well into his 80s, He came 
to see us in 20112, He was introduced by a mutual friend, 
Steve Croplyy ftom Autocsr. Steve brought him along 
and he explained that, sinoe he'd retired, he was doing 
charitable work. He'd bought The Roundhouse in north 
London - that's been turned into a theatre in the middle, 
but all around @ are workshops that train underprivileged 
people in all the theatrical skills, Not just acting but music, 
set design and everything. Evidently, they've put about 
35,000 kids through there. Torquil invested and raised 
capital to restore the builling. Quite rightly, he’s very 
proud of that. 


His next big thing was mobility. In the 1980s, a guy called 
Tony Howarth felt someone should be making low-cost 
lightweight, durable, basic transport for people in Africa 
who were walking 10 miles for water every day or for 
getting pregnant women to hospital, etc. He designed a 
vehicle with a steel chassis and plywood body, with both 
fourwheel and sic wheel versions, and called it the Afticar 
Itwasa really good idea but badly executed 


Anthony Howarth wa sa British journalist and photographer 
To prove the Africar and promote the concept, i) 1984 
he drove one 6,200 miles from Lapland in the Arctic to 
the Equator in Africa, The trip was filined for a siv-part TV 
series by Chaninal Four, whish published a book entitled 
Atiicse ~ The Development of Cer for Africa. Just sik 
vehicles were made befois the company collapsed in 
1988 with debtsof ELS 


‘The basic Hea behind the Aficar was excellent and 
ground-breaking but the vehicle pactaging and 
engineering were poor, and the concept of local factories 
never really had any legs. Torquils concent of flat-packing 
remedied that and hopefully the OX is better engineered! 


Right Gordon's ently concept sketches for the OX, a veticie for 
2fca and Asia, and something totaly different for GMD 





‘Abowa OX design laid Jin Dowle driving the XP2 prototype atthe IDIADA proving grounds at Tarragona in Spain 


‘basicaly took the Renault 4L formula and designed the 
OX, Except | even managed to have zeto connection 
between the left- and right-hand sides ~ there are no 
antiroll bars at all. | took my usual design ~ no anti-ol 
bats on the rear and did a Rocket, if you like, and had 
hone on the front aswell 


‘The proof of the pudding is you can now take an OX to 
a vicious 4x4 off-road test trackand you just can't believe 
what it gets through, And the ride quality is better than 
any modetn 4x4 with all ts electtonic stuff — much 
much better rice quality. Ask anybody that's driven one. 
Nobody can believe it 


‘Jim did a fantastic job with the flatspack design; | worked 
very closely with him on that. We did several time-and- 
motion studies: we actually flat-packed the vehicles, 
unpacked them anc packed them again. To save space 
andl cost, itflatspacks into itself, which saves $200 of box. 
[6 itdoesn't needa box: itactually folds into itself - goes 
down to just 600mm, the chassis height. Then the engine 
goes ina standard 190 crate, with all the bits that it needs 
like exhaust, battery, ECU and stuff. Youcan get six of them 
ina high cube shipping container, which is phenomenal 
when you think it'sa fullsize 3S-ton truck: 


We thought that as it's potentially going all around the 
work! after Afica ~ because there's loads of places that 
need mabilty ~ rather than wite a manual 
assemble it, everything is done wilh sha 
So we have red triangles, blue squares. and the 
packages ate irarked with sallares. We have a complete 
tions for i 


pow to 











langinge-fiee set of assembly ins 





Tt comes with all the sanneys that you need, and | even 
solved the problern of needing a crane to put in the 
engine, The engine and gearbox Weighs a bot. It's a few 
hundred kilos, and you've got to lift that on to the engine 
bottom of the ISO crate that the engi 
comes in is a wooden fixture and that holds the engine 
and gearbox at exactly the right height for the chassis on a 
level pizoe of ground with no wheals fitted 


mounts, So t 





When all the components are unpacked out of the 
chassis, sic people can lft the chassis up. You take the 
‘engine-mounting caps off and you lift the chassis over 
the engine and i's in exactly the right place. It comes 
with its own jack you jack it up, fit the wheals, and 
finish the assembly. There's no crane needed. Design is 
problem-solving, really. The flat-packing exercise was a 
really, really interesting challenge. 





‘We jniually Went (S Longoioss near Chobham and did 
some testing. There's an arnily test ground and it's got a 
folily sedate off-joad section, but had mud puddles and 
uile steep inclines ans things. We took the car there and 
immedintely | drove it - and other people drove it 

‘could see that it had massive potential from a fide-quality 
point of view anda capability poirl of view, especially for 
just two-wheel drive. | saled through the mud puddles, 
and up and clown slopes on wet glound, so we 





a= golng to be good 


‘Subsequently. Jim himself actualy drove down to IDIADA 
in Spainl for some hotweather testing in XP2. At that 
tage. we didn’t know what it was tke on normal tarmac 

roads, so we drove it to IDIADA and back We did 1000 

miles there and 1,000 miles back. and t didnt miss a 

beat. And of course. Jim got experience of it through 

‘towns, through traffic. on motorways. We took an engine 

development guy with us and, while we were climbing 

‘over the Pyrenees, he did some high-altitude mapping for 

the engine. 


Above The frst Ok text, using the XPI prototype took place at the Longcicss Proving Grounds 2 former Ministry of Defence facilty near Chobham, Suney 





‘Shell started talking to us, saying, What about doing a 
litle city car with your Stream, but think into the future 
with allthe other materialsand see how light you can get, 
that car. Rebody it to male it more aerodynamic.” & city 
car is a brick that's short, narrow and high. I's very difficult, 
to make itaerodynarnic. 


“They told usto makeitas aero as we could, as lightaswe 
could, and they'd give the engine to Goto and say to him, 
“Use all your future technologies with ceramic coatings 
and stuff, and we'll develop fuel and lubricants, and let's 
just see in the real world what we can achieve, Then 
welldo some calcubttionson life-cycle analysis. We'll gat, 
somebody to test the car oompletely independently of 
Shelland GMD, and measure all the figures.” 


‘All the Government figures ate so cheated, Everybody 
cheats, Volkswagen got caught out with a bltant 
cheat but everybody cheats, The average difference 
between the Government fuelconsumption figures for 
internal-combustion cars and real-world figures is 26 
percent ~ and hybrids are even worse, That's massive. 
People buy a car and in the pub they say, “Ive got a car 
that does 70 miles to the gallon’, but they havent. They've 
actually got a car that does 4 miles to the gallon 


‘With the budget we had and in their timescale, we couldn't 
design a new car, 0 we took T.2S and | said to Shell, "7.25 
is 650kg, That's already an incredibly optimised car. Ifyou 
gave usa VW Polo andl told us to take 100k out of that ~ 
easy, But this car's alteady had every tem scrutinised on 
it They said, ‘Well, that’s your problem, You said you were 
cleverat saving weight, See what you can do, 


‘We said, (OK, it's 630kg, We'll try to take another SOkg out 
of it and get it down to 580k.” | set the guys. task and 
said, ‘You lookat everything again: the brakes, the steering 
column, the seats ~ everything again.” 


"Incteasing the efficiency of an alteady optimised desigh is 
an extremely har task and | had to challenge the team of 
young designers working on T.25s all the way through the 
process, We worked on every component from a design 
point of view, introduced new materials and revisited the 
aetodynamics. The aero side was the biggest lesson we 
ail learnt because most designers write off aerodynamic 
detail in low-speed city cars, but in the case of T-25s the 
dramatic reduction in Cd we achieved played a large part 
inthe overall efficiency of the car. 

‘We restyled it and faired-in the rear wheels, put disos on 
the front wheels, smoothed the underside even more and 
got the Cad from 0.39 down to O21. And we took 80kg out 


of it! Even we couldn't believe that. 


Right The paclage for Project M' as based on GMD T2S city car 


[Above A great amount of work was done.on aeredynamic development for 2%. The CFD werk resulted in a reduction in diag coetficiant fom 0.38 10 O51 
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TVR GRIFFITH 


1.37 


‘As up of people led by Les Edgar bought the TVR brand a few years back. TVR has had a pretty chequered history 
spanning some 70 years, so | was pleased to be part of the brand resurrection, 


The new owners came to see us right at the beginning, 
which was in 2014. Trey were very keen to bunch 
something in 2017 to coincide with the anniversary. 
They came to see us, among a bt of other paople, to look 
at manufacturing technology - exactly as Yamaha did. 
They trawied around, looking at and talking to a bt of 
people, and eventually came back to us and settled on 
Stream as the chosen way of making allfuture TVRs, 


‘When | put it to our operations board and the rest of 
the senior management ~ that it was a chance to work 
with two British brands, because Cosworth ate tuning the 
‘engine - using GMD ard Stream, it war just too geod an 
‘opportunity to eniss 


From a GMD point of view, t was to be a complate 
operation - the brief from TVR was that the car war rot 
to be too big, ithad to have good everyday usability, good 
ergonomics and good vbibility. That's what a customer 
does. They wrte the spec and weve stuck to that 
religiously. Weve made two, oreven thre, seating bucks, 
which theyve signed off. We've bought a bt of cars 10 
benchmark. Weve alldrien them, weve all sat in them, 
got inard outof them, and weve benchmarked it against 
good cars and bad cars 


‘We've got to do all the engineering design, all the styling 
= intatior styling, exterior styling - we're designing the 
production factory, which will be in Wales, and we're 
helping them with inputs forthe business plan. So, we are 
doing a “turn-hay for them basically everything 


The styling process was relatively fast. We did the usual 
stnall clay models and worked up from there. We did a 
40 percent model in clay and we really signed it off at 
that scale, That was scanned and surfaced, ard then we 
cut a fullsized model Once we cut the fullsize model, 
the car didnt change very much. The way we work, and 
the way Ive always worked on the Fi programme and 
every road-car programme is, we do not sty the carfrst, 
R's an interesting process ~ all the engineering, styling, 
homolagation ard aerodynamics are done together. 


let Exty conceptshetches for T37. which woudbelmown publicly 
asthe TVR Gian, reirg anicoric TVR Moga name 
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PROJECT 4 (1+1 Fi CAR) 


1998-39 


McLaren were the first team to produce a two-seater 
Formula 1 ear fer publicity purposes. Gordan brought his 
tandem design, the LOS Rocket, into work and handed it 
to Barry Lett and the tear 
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Fi 2000 


2000 


‘When $0 years of [World Championship] Formuls L wes fine drawing, butif you don't rind just a sketch." And they 


being celebrated in 2000, Motor Sport appreached me 
and sald, "Weld like to celebrate 50 years by haning you 
think, if there were ne regulations, what a Formula 1 ear 
would look like now, and going forward. We'l print it 
inside the magazine and show it on the cover, 


I sald, "Look, | haven't got much time. Ifyou don't ming 
Just 2 ballgoint, coloured.in drawing - | can't sit and do a 


said, "No, ne, thats fine” So went absolutely te town, 
| did this twin-fan car with everything [id always wanted to 
da: g-suit for the comening speeds and self-positianing tar 
pitstops, faired-in wheels, and, and, and... twas this really 
reckettooking thing! 


BATMOBILE 


2010 


We'te at work at GMD, It's 2010 so we've been going 
three years. | get an email that says, We're going to do 
a new live Batman show, ancl we think it’s about time the 
Batmobile was brought right up to date with technology 
and materials, and we think you ate the guy to design i 
Please let me know.” And | thought, ‘Yeah, that’s one of 
my mates for sure.” It was just the way it was written it 
was so matter of fact, We'd like a new Batmobile and we 
think you should design it” It read lke that, | didn’t even, 
answer it because | thought itwas one of my mates taking 
the Mickey, 


Then | got another one, saying the same thing, And | 
thought, "Oh, OK. We phoned the bloke up, or emailed 
him back, and it was for real It was this guy Nick who'd 
got permission from Wamer Brothers to do the work!’s 
first Gotmen Live, which is what the show was called, 
A show that, over the next five years, he wasgoing to tale 
around the word 


‘Igot the management together at work and | said, "Guys, 
if theyll let & be known that | designed the car, i's good 
for the brand, Il filter through into different segmentsand 
be seen by the public, andl it might be some fun to do. 
What do you think?” And they said, “Yeah, as long as we 
‘can do it for what they’ going to pay us. Can't spend 
rhuch time..” | said, ‘No, no. | won't involve anybody else 
MM do everything mysel, Il do it quickly on the drawing 
board, And that'll be i” 


‘Kev Richards, my cteative director, got involved because 
he had one sutfacer there who took ny drawing. It had 
to be sutfaced for them to cut the model. So Kev and | 
basically did it together | loved it because | could just let 
ry imagination run wild, I had a couple of meetings with 
the guys, and Nick and his guys, and he said, “Yeah, do 
anything you like! It's just got to be future materials, even 
if maybe they dont exist yet, and the next technology.” 


‘They gave me the scenario where itcomeson to the stage 
and spins round and stops. They wanted flames coming 
‘out the back, but they couldn't have real flames. And they 
wanted the wheelsto look like they were going round, but 
they couldnt really be, They wanted the cockpit to open 
because Batman and Robin had to get out, and get back 
in again. Ithad to turn round and shoot off, and that’s all 
it had to do. 


"So | just went bananas. It runs on good energy and bad 
energy, t's gota hydrogen fuel cell t's got a breathable 
eatbon fibre body, and it levitates on ser wheels or 
something, and | just let my imagination run wild. It was 
perfect for me. 


"For the flames out the back, we got a red lamp anda fan 
anda smoke generator. You can be 20ft from i and you'd 
swear it was real flames, This 10f flame cores out the 
back, | made the wheels go round with LED laser lights 
that went round and changed colour fordifferentamounts 
cof levitation energy, and all that sort of stuff 


‘We worked with a company in Wimbledon that actually 
made the model Kev and | went down there a couple of 
times while they were building itto make sure they could 
read the drawings and stuff. They were really fantastic 
people, Fun to work with and, sure enough, they made 
this super-modern Batmobile, They had a lunch of the 
show and the Batmobile in London, where they actually 
had television there, and they tock the black cover off 
the car, lied it up and with all the lights working and the 
Wheels going.. It was brilliant. | was interviewed | felt lke 
I'd designed a reatcarl 


"The Daily Telegraph reporter said, “How does the levitation 
work?” And | was saying, ‘Well. t dossn't really levitate” 
Not satisied with that, he said, °No, but you've explained 
in the programme how it works.” 


“Oh, OK. The levitation works with this positive energy 
force-field.” 
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IMPORTANT PEOPLE 


IN GORDON’S CAREER 


by Gordon's formative years and throughout his career, there have been many people who helped him, 
supported him and worked with him. And, as he putsit. A large proportion of them have become lifelong friends 





BILL MURRAY 

‘My love of motor racing started very early in 
my lif and that was due to my father’s interest 
incarsand the sport. My chillhood yearswere 
filed with motor cars and motor racing.” 


TERRY MURRAY 

‘My brother lent me money to buy the Weber 
carburetors for my first racing car and he 
remained supportive throughout his life 





ROMA MURRAY 

My mether would encourage me to pursue 
anything | had an interest in, which included 
my car building and racing, even though she 
was worried about my racing” 





STELLA MURRAY 

‘During our short courtship in South Afiica 
in 1969 before | left for the UK, Stel already 
understood my dedication to motor racing. We 
were martied six months later in Kensington 
and she has remained steadfastly supportive 
through all my automotive years.” 





LES VERMAAK 


Les and I grew up together in Durban from 
the age of about five, and we shared interests 
and passions throughout our formative years. 
Les was lie a brother to me. 


‘COLIN CHAPMAN 


‘Chapman was my hero during the 1960s and 
it was his approach to simple, lightweight 
design that | medelled myself on. 


JACK BRABHAM 

‘Jack wos stilldriving when | started at Brabham 
in 1970. He was a true gentleman and was 
always easy to talk to, 


BERNIE ECCLESTONE 

To this day | dont firmy understand why 
Bemie fired the other Brabham design staff 
and kept me. It might well have been the offer 
from [Tecno boss) Paderzani but, whatever the 
reason, he believed in me, gave mea chance 
and always gave me a free hand with the 
technical side of the business, Bernie was, and 
stilis, a racer at heart’ 





MALCOLM KINSEY 

Malcolm was at high school with me 
and shared my passion for motor racing. 
We helped and encouraged each other 
through our racing years. 


RON TAURANAC 

Ron isa very talented and practical designer. 
He gave me my chance at Brabham and we 
always got on wel professionally 


ALAIN DE CADENET 

"Doing the Duckhams prototype sports-racing 
car for the 1972 Le Mans 24 Hours with Abin 
really helped to put me on the map.’ 


PETE & MICHELE WEISMANN 
Ifirstmet Peteand Michélewhen Iwasworking 
con the Indycar project at Brabham in 1971 and 
from then on Pete and | worked together 
on several groundbreaking transmissions. 
They also became lifelong friends. 





DAVID NORTH 


‘Up until | employed David to work with me 
at Brabham in 1976, | was on my own in the 
design office, David learnt very quicky and 
becamea great design partner forthe Brabham 
period and later for my three years at McLaren, 
We worked very well together: 


PAUL ROSCHE 


Paul and | met when we took the BMW 
turbocharged engine in 1982 and we instantly 
got on well Paul wasa fiee-thinker, a genius 
anda very dear friend. Together we gave BMW 
their first Forrnula 1 World Championship and 
Le Mans win 


WOLFGANG REITZLE 

Wolfgang was very instrumental in putting the 
McLaren Fl engine deal together and | always 
had a lot of respect for him 


MANSOUR OJJEH 

Mansour was the spark of inspiration for the 
road car company at McLaren and was very 
supportive of me when | was setting up the 
‘oneration. He remains a very dear friend 








‘CARLO CHITI 

‘Chit was a larger-than-life lalian with a great 
history in motor racing. We had a mutual 
respect for one another and, although the 
Alfa Romeo years were exasperating at times, 
we achieved a lot together.” 


‘CHRIS CRAFT 

| first met Chris in 1971 when | was designing 
the Ducthams LM that he drove with Alain de 
(Cadenet in 72. Chris and | have remained ve) 
good friends and we wenlisti ta do the Rocket 
and the Lightning together. 


KARL-HEINZ KALBFELL 

arl-Heinz was very much part of the BMVN 
team with Paul Rozche and Wolfgang Reitzle, 
and he made things happen. He also became 
avery good friend. 


RON DENNIS: 

Ron gave me a free hand at McLaren 
International, with the designand the technical 
side of the business. | also hada blank camas 
when it came to setting up the road car 
business, builling the team and designing 
the car After the SLR, he made some bad 
management decisions. | left and McLaren 
Cars drifed for severalyears We worked well 
together but we were never clse socially. The 
Melaten years werea financialdisaster for me.” 





CREIGHTON BROWN 

‘Creighton wasa true gentleman and we got 
‘on from day one. Creighton left Mclaren 
International to set up McLaren Cars with me, 
We became very good friends, 


OSAMU GOTO 

‘Goto-san and | worked very closely on the 
MP4/4 design and the ensinie integration, 
joniship continues with many 
different projects.” 


Our working 





TAKAAKA KIMURA 


Kimura-san and | met in the late 1980s and 
hhewas instrumental in making the LOC Rocket 
programme happen. Kimura helped a lot with 
the Yamaha parts procurement, More recently 
| have worked with him again on Gordon 
Murray Design projects, so we've shared some 
30 years of technical co-operation 


JON FEIBER 


Jon is a senior partner at MOHR Davidow 
Ventures and it was Jon that believed in my 
vision for iStream and Gordon Murray Design, 
It is Jon's continued support that is helping 
iSteam male automotive history. Jon is a 
great car and racing enthusiast, and | count 
him asa special colleague and friend, 





NEIL OATLEY 

‘When | arrived at McLaren Intemational in 
1986, Neil was the only good, experienced 
designer in the team and | entrusted a lot of 
the design to him for the 1989 and 1990 cars. 
We had similar lifestyle and tastes, and we got, 
on very well both professionally and socially. 


NOBUHIKO KAWAMOTO. 


Kawamoto-san and | had a great relationship, 
He was a fantastic leader and racer at heat 
I'm sure that a lot of Honda's success in that, 
petiod was down to his leadership. 


HERBIE BLASH 
"Herbie and | ran the Brabham team for Bernie, 
We spent more than 15 years working and 
travelling together, and we developed a very 
close bond and relationship. Our friendship 
continues to this day 


GEORGE HARRISON 

| met George in 1976 and we forged an 
instant bond. He remained a very close friend 
throughout my career and completed my 
circle of passion for both music and racing. 
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A 


Activa 771, 774 
Adams, Kerry 706 

Afticar 843 

‘Alen Mann Racing 77 
Alfa Romeo 220, 221, 224 
294, 295, 299, 303, 306, 317, 322, 368, 370, 909 
All-Japan GT Championship 702, 708, 717, 915 
AMG engines 726, 759, 771 

‘Amond, Paul 80, 195, 331 

Anderson, Gary 198, 241, 248 

Anderstorp Raceway 280, 566 

Andretti, Mario 256, 270, 273, 281, 282, 294 
Angelis, Elio de 455, 472, 475, 477, 478, 479, 913 
Argyle, Kim 117 120, 152 

Amoux, René 428, 430 439 

‘Aston Martin 564, 695, 700, 752, 755 

‘Austin Seven 145 





Autocar magazine 610. 805, 843 
Autosport magazine 59, 45, 289, 294 459 445 
Ayles, Gary 728, 729, 914 


Bailey, Len 77, 159 
Baker, Eddie 364 590 419. 463 

Baldi, Mauro 447 

Balocco test track 245, 279 290 

Barnard, John 507, 411, 486, 487, 488, 491, 494, 506, 517, 660 
Barney, Mike 117 120, 132 

Barth, diirgen 656, 663 

Batmobile 90! 
BBA Competition 568, 
Bedding, Fred 195, 900 

Bedding, Pete 195, 900 

Bell, Bob 437, 491, 516, 549 

Bell, Derek 673, 676 679, 708, 913, 

Bell, Justin 676, 679, 914 

Bellamy, Ralph 80, 174, 220 

Belim, Roy 556, 660. 661, 662, 666, 667, 676, 6 
Benetton 
Berger, Gethard 549, 554, 558, 913 

Bigazzi 707, 703 

Blash, Herbie 116, 195, 241, 330, 356, 357, 358, 399, 435, 486, 625, 771, 910 

Blundell, Mark 676, 679, 913 

BMW engines 321, 325, 361, 364, 366, 372, 377, 380, 382, 583, 386, 387, 388, 389, 390, 
593, 395, 401, 403, 407, 410, 415, 421, 426, 428, 430, 441, 445, 445, 450, 483, 455, 460, 
461, 468, 469, 472, 475, 478, 684, 695, 698, 702, 703, 714, 721 724, 736, 909 
Bonnier, Jo 150 

Bosch 386, 389, 564 




















9, 705, 707, 708, 709, 728, 729, 914 











BPR Global GT Championship 656, 657, 660, 663, 666, 668, 680, 694, 702, 703, 705, 
706, 707, 709, 714, 717, 913 
Brabham 325, 527, 331, 335, 345, 348, 354, 364, 366, 370 
419, 422, 428, 438, 437, 439, 443, 461, 463, 467, 468, 
492, 506, 516, 570, 636, 705, 707, 756, 771, 908, 910, 913 

BT33 80, 107 111, 116, 174, 624 

BT34 ‘Lobster Claw’ 80, 116, 174 

BTS6X 153-156 

8137 174, 176 

738 159, 162 

BT39 157-162 

BTA2TS 116, 171-186, 189 195 

BT44 7.6 147, 150, 188-204, 207, 245, 248, 260, 521, 468, 521 

BT44B 205-212, 220 

BTA5 T7 212, 220, 221-242, 260, 264 

Brase 245-252 

BTase 254-256, 

BTA6 T.8 256, 258-270, 286, 294, 295, 344 

BT46B 270, 272-290, 295-298, 300 


4, 377, 384, 387, 390, 399, 
478, 479, 480, 486, 488, 491 

















8147 299-302 
748 T10 305-314, 317, 324 
BT49 11.236, 308, 319-527 340, 384 365 370 





ie 






342-354, 587 
BTA9D 358-366, 377 387 388 
BTA9T 330-382 
BTSOT3 361, 364, 356, 382-390, 395 
BT508 593-400, 405, 422 
BTS17.14.399, 401-406, 420416 
B52 7.15 40-422443, 450, 451, 468, 475 
BT82B 426 459 
BTS2C 441-445 
BTS 7.16 495, 445-451 
7838 450, 
B54 TA7 451, 460-468, 475 
BTS 7.18 469-478, 486, 508, 507 S24 523 
Indy racing car 97-100, 908 
Brabham, David 708, 717 
Brabham, Jack 98, 107 116, £69, 205 
Brands Hatch 163, 166, 197, 214 279, 290, 340, $49, 395, 398, 399, 418, 428, 432, 439, 
450, 455, 458, 707 
Brawn, Ross 71 
British GT Championship 726, 730 
British Hillctimb Championship 155,155 
Brown, Creighton 564, 566, 570, 571, 582, 594, 596, 602, 863, 767, 777, 910 
Brunei, Sultan of 697-700 
Bscher, Thomas «56, 661, 666, 667, 668 676, 707, 7 
Burgstaller, Alexander 727 
Burman Drive hilllimb 9, 25, 44, 65, 69 
Butler, Richie 241, 248 
























2 709, 727, 728, 729, 730, 914 





Buzz-bikes 15, 22, 23, 24 


c 


Cadenet, Alain de 107 116, 152, 140, 141, 147 190, 624, 663, 98, 908, 913 

Car magazine 649 

Carbon brakes 221, 226, 235-236, 264, 307 354, 506, 521, 609, 671 

Carbon fibre 235, 236, 306, 307, 321, 312, 317, 321, 325, 390, 410, 412, 428, 492, 506, 
570, 571, 617, 629, 660, 695, 724, 755, 758, 767, BL4, B17, 840, 889, 905 

Caterham 524 6: 
Cecotto, Johnny 708, 914 
Cevert, Frangois 130 
Chaparral 275, 280 
Chapman, Colin 19,45, 
475, 480. £24, 636, 908 

Chevron 145 155, 625 

Chiti, Carte 220, 224, 260, 290, 306, 307 370, 909 

Clark, Jim 24, 169 

Class A sports car racing 44, 45, 66 

Comet 745-744, 777 

236 

Constructors! Championship 169 174 184 204, 212, 220, 252, 346, 270, 282, 307 317, 
527, FAB, 599, 419, 439, 468, 494 497, 503, 548, 549 

Cooper 24) 42 92, 155, 169, 827 629, 900 

‘Coppuick, Frank 706, 732, 740, 742, 754, 
Coppuck, Gordon 497, 740. 899 
Costin, Frank 145, 410 

Cosworth 45, 52. 5 
205, 2079220, 224, 
586, 389, 395, 403, 4 











7, 85, 145 169, 189, 204, 220, 228, 275, 282, 285, 345, 472, 








Concorde 25 









9, 761, 771. TBR. BAF 851, B52, 873, 884 





HB, 107) 113, 116, 126, 139, 169, 166, 160 171, 174 188, 180, 198, 
32, 245, 517,319, 321 324, 337 340, 3420344, 360, 361, 377, 382, 
404, 972, 875 














‘Coventry Climax 26 898 
Cox, David 275 
Craft. Chris 107, 117, 120, 126, 152, 135, 624, 651, 636, 640, 641, 649, 909, 913 


Curl, Bob 626, 631, 633 


D 


Dalmas, Yannick 675, 577, 680, 913 
Dance, Bob 195, 198, 241, 248 

Délétraz, Jean-Denis 676, 707, 708, 914 

Dennis, Ron 486, 488, 492, 493, 494, 516, 517 S21, 527 549, 564 566, 584, 595, 602, 
636, 660, 661, 663, 666, 667, 671, 673, 677, 690, 695, 705, 727, 736, 737, 740, 766, 767. 
905 

Dermott, Harold 370 572, 662 

Donington Park 403, 566, 667 568, 728 
Dowle, Jim 840, 852, 853, 857 

Drivers’ Championship 159, 212, 220, 252, 27 
497, 503, 527, 533, 548, 549, 717, 732 
Ducarouge, Gérard 547 349 

Duckhams 126 913, 905 














317, 327, 354, 407, 426, 428, 430, 486, 








Duckhams LM Ford T.3 106-138, 140, 190, 624 629, 909 
Duckworth, Keith 159, 382, 390 

Duez, Mare 707 708, 914 

Dunlop tyres 255, 256 

Dylan, Bob 574, 509 


Ecclestone, Bernie 2, 107, 116, 159, 169, 174, 175, 179, 180, 193, 195, 204 212, 214, 220, 
294, 317, 525, 335, 348, 390, 421, 428, 443, 467, 480, 486, 602, 636, 666, 908 

Ecurie Aquila 62, 65 

EMKA Racing 726, 750 

Euro NCAP 755, 904, 832 


F 


Fabi, Corrado 450, 93 

Fabi, Teo 450, 455, 458, 013 

Fabre, Pascal 668, 915 

Faulkner, Duncan 590, 781 

Feiber, Jon 783, 910 

Ferrari 130, 140, 169, 204, 212, 220, 468, 486, 494, 518, 517, 536, 541 549, 554, 558 564, 

570, 571, 584, 593, 610, 660, 736, 752, 7 

Ferrari F40 575, 660, 666, 679, 685 

FIA 344, 347, 348, 354 364, 366 377 403, 71 

FIA GT Championship 724, 72, 727, 728, 

Firestone tyres 159. 220 

Fittipaldi, Emerson 169, 184 220. 252, 

Fittipaldi, Wilson 176, 184, 185, 913 

FOCA 527, 356, 388 

FORCE 492 

Ford 77,102, 159, 169 
Anglia 42, 45, 49. 57 
Cortina 42, 65, 102 
Engines 75, 105, 106, 1 
R200 901-902 

Formula 4 World Championship 130, 342, 356, 407 452, 486, 497, 503 5 

533, 54, 548, 549, 564, 777, 904, 909 

Formula One Constructors Association 282 













44, BOB 





7, 528, 


G 


Ganley, Howden 150 
Garrett turbos 390, 4448, 450 
Gascoyne, Mike 54 

General Motors 732 

Geo Technology 861, 865 

George, Steve 491 

Giroix, Fabian 568, 676, 707 708, 914 








Goodwin, Chris 728, 729, 914 
Goodwood 179, 640, 875, 882, G15, 951 
Goodyear tyres 220, 348. 377 603 
Gordon Murray Automotive 893 
Gordon Murray Design 307, 775-894, 910 
Gordon Murray Design cars 
1.25 788-800, 804, 805, 825, 828, 831, 840, 845, 861, 865, 864 
1.27 801-810, 825.828 
Goto, Osamu $22, 536, 861, 910 
Gounon, Jean-Marc 727, 729, 914 
Grand Prix 
Argentine 198, 245,256 348 349 
Austrian 176, 184, 202, 235, 294, 327, 340, 354, 455 
Belgian 212, 273, 422. 450 
Brauilion 236) 548, 364, 366,463,497 
British 184 245, 327 340, 356, 395, 398, 450, 456,458 
(Caesar Palace 357 399 
Conatitan 107, 294, 317, 389, 395, 422. 450 
Detroit 366, 388, 450, 463 
Dutch 275, 317, 327 340.455 
East London 2 
European 428, 432, 439, 455 
French 194. 467 
German 184 294, 340, 349 461 
Helsinki 727 28 
Hungarian 479 
talian 159, 184 270, 294, 327, 340, 299 428, ASS, S18, 5S: 
Long Beach 266 269, 348, 366, 258 
Mexican $23 
Moteno 212, 220, 238, 248, 248,249 HI, 325, 327,360, 354, 357 366, 577, 388, 
422, 450) 478, 499, 593 
Portuguese 45: 
San Marino 384, 366, 536 
thiAirican 24, 31, 204, 220, 232, 361, 435 
Spanish 116, 184, 327 
Swedish 184,287 204 
Swiss 399 
USA 317 345 
USA West 327 340 
Grand Prix Metalcratt 111, 649 
Grau, Alexander 727, 914 
Grouillard, Olivier 666, 668, 705, 707 708, 914 
Gull Racing GTC 667, 675, 676, 707, 708 
Gulf Team Davidolt 724. 725, 726, 727 728. 729. 732 
Gurney, Dan 159 
GVT OXT34 942-959 

















H 
Hakkinen, Mike 598, 603, 913 
Harrison, George 449, 611, 910 


Harrods GTR 668, 675, 677 705, 708 

Harvey, Neil 473 

Hattori, Naoki 708, 914 

Hazell Jeff 660, 663, 677 705, 706 

Head, Patrick 317, 357 361, 403, 492, 705 

Helary. Eric 729, 914 

Henderson, Isa 10 

Hewland gearbaxes 116, S16 

Hewlett-Packard 107 

Hill, Graham 116, 130, 185, 187 159, 169, 174 232, 913 

Hillman Minx 25, 42 

Hilton, lan 142, 179 195 

Hitco 236 

Holbay engines 45, 52 

Honda engines 495, 494, 495, 497 503, 506, S09, S15, 522, 527 529, S31, 533, 536, 548, 
549, S53, 914 
Honda NSX 570, S79, 603 
Howarth, Antheny (Teny] 843, 845 
Hulme, Denny 169,198, 204 
Humphrys, Graham 677 

Hunt, James 220,252 








IGM 22, $3, $8, 895 
IGM Ford 7.1.25, 44-75 
IGM Ford T.1 Mk 47, 73-75 
IGM Ford F7S0T4 144-152 
IGM Midas Alfa Remeo T.12 368-374 
IGM Minbug 7.2 81-96 
Indycar 901, 908 
iStream 744, 745, 776-784, 788, 790, 791, 801, 804, 805, 814, 824, 625, 828, B31, 835, 
836, 837, B40, B45, 846, 852, B61, B63, 870, 872, 875, 878, 887-894, 910 
iStream Superlight 887-894 


J 

Jaguar 85, 155, 717 797,901 
19220 $70, 614 

Japanese GTS00 Championship 706 

JB Developments 90, 92 

Jeffreys, Matthew 492, 506 

Jenkinson, Denis 126 

Jennings, Bob 155 

Jessop, Ray 80, 189 

Jones, Alan 327 340, 364 

IW Automotive (JWA) 159 


Kalbfell, Karl-Heinz 602, 909 
Kawamoto, Michio 509, 522, 910 
Kawamoto, Nobuhiko 535 
Kimball, Gordon 487 

Kimura, Takaaka 625, 797, 825, 910 
Kinsey, Malcom 34, 42, 57 908 
Kokusai Kaikatsu Racing 571, 708 
Kox, Peter 708, 726, 729, 914 








L 


Laffite, Jacques 707, 708, 91+ 
Lanzante, Paul 673. 677 

Lark 708, 729 

Lauda, Niki 204, 220, 252, 256, 266, 270, 279, 281, 287, 294, 507, 512, 517 322, 388, 430, 
455, 467, 517, 593, 913 

Le Mans 24 Hours 77, 85, 106, 107, 109, 113-117 130, 135, 159, 140, 609, 663, 669-680, 
687, 694, 703, 708, 718, 721, 724, 726, 728, 729, 730. 752, 898, 902, 908, 909, 913 

Le Mans Classies 658 

Lécuyer, Laurent 668, 568, 914 

Lees, Geoff 728, 730, 91 

Lehto, 29 673, 675, 677, 680, 705, 708, 726, 729, 727 














Lett, Barry 571, 576, 577, 588, 738, 781, 903 
Light Car Company, The (LCC) 655, 636, 649 

LCC Lightning 7.23 643-850, 909 

LCC Rocket T:21 564, 571, 621-642, 646, 649, 662, 903, 909, 910 
Ligier 232, 311, 327 347 
Lola 130, 140, 145, 647, 901 
Longcross Proving Ground 540, 761. 85: 
Lotus 72, 85, 169, 174 196, 204, 220, 2: 
468, 472, 694, 901 

Lotus Seven 72, 74, 624, 625 

Lotus 23 72, 649 

Lotus 25 39, 507 

Lotus 49 169, 189 

Lotus 72 169, 184 221 

Lotus 78.220 273 

Lotus 79 220, 281, 317 

Lotus Elan 77, 85 

Lotus Elise 694, 840 





854 
256, 275, 302, 306, 311, 345, 348, 361, 410, 











M 

MacDowel, Michael (Mike) 151, 155 
Mach One Racing 576, 
Machardle, Steve 247, 587 
Magny-Cours racetrack 671, 
Mallock U2 45, 57.61, 65 
Mallory Park 166, 472, 478 








Mansell, Nigel 497 
March 169, 220, 232 4! 
Marcos 37 
Martin, Paul 576, 60 
Martini 207 249 
Mass, Jochen 673, 676, 914 
Matra 126, 130, 140, 189, 232 
Maury-Laribiére, Jean-Luc 558, 668, 676, 707, 727, 914 
Mcintosh, Bruce 248, 335, 565, 571, 589, 771, 774, 7BI, 794, B31 
McKenzie, Peter (Pete) 197 544, 390, 401 
McLaren 169, 174, 204, 207, 212, 220, 232, 306, 307 413, 416, 430, 450, 455, 468. 476, 
484-774 
BMW Coupé P2 695-696 
Bruce 485 
Fs 549, 562-642, 698, 761, 76 
Cars Composites 609, 660 
Coupé PS 735-738 
FLT.22 564, 568-620, 646, 681, 694, 698, 717 
FLGT Long-tail 71-720 
FAGTR 646, 654-680, 702-710, 724, 726 
FAGTR Le Mans 669-880 
FAGTR Long-tail 617 687 7 
FLLM 684-692 
GT coupé 597-698 
GTB V12 Brunel 242 99- 
International 496, 498, 505 574 
LMPI prototype P.6 759-742 
Mp4/20 494 
MP4/3 487, 491, 493, 506, 507 
MP4/3B 405-500 
































740 














MPA/4T.9 186, 491, 4 
MP4/4B 529-521, 936, S41 
MP4/5 7.20 491, 533-544 549 
MP4/5B 491, 5 
Pa 765-768 

Mercedes-Benz 695, 597, 699, 724 726, 

Mercedes McLaren SLR T.24 749-74) 
GTR 779-774 

Michelin tyres 256, 348, 37 

MIRA 596, 601, 603 

Mitsubishi engines 738, 811, 887 

Mohr Davidow Ventures 783, 910 

Monza 179, 340, 428, 439, 518, 521, 558, 666, 667 707 

Moss, Stirling 418, 913 

Motor Racing Developments ~ See Brabham 





127, $36, $59, S43 $49, 565, 91 























Motor Sport magazine 126, 159 
Motoring News 340 

Mundy, Tony 651, 633, 641, 646 

Murray, Bill 5, §, 8, 9, 10, 21, 22, 24, 25, 49, 57, 65, 72, 907 
Murray, Roma 8, 15, 21, 24 65, 907 





Murray, Stella 77,83, 89, 95, 116, 120, 129, 214, 527, 695, 900, 907, 920 
Murray, Terry 907 


Nakaya, Akihiko 729, 9144 
Nardé 588, 598, 601, 603 
Nicholson engines 113 
Nielsen, John 666, 667 668, 67 
Norman, Sir Torquil 845, 850 
North, David 225, 235, 245, 248 279, 290, 294, 298, 302, 311, 327, 329, 
544, 386, 387, 416, 419, 479, 498, 491, 492, 494, 507,516, 549, 570, 909 
Narburaring 212, 220, 235, 241, 248, 455, S98, 603, 666, 667, 668, 707, 725, 
727, 728, 732 


Nye, Doug 248, 4 















° 


O'Rourke, Steve 726 
Oatley, Neil 317 487, 491, 492, 494, 507 517, S18 519, £22, 527 $31, 536, 541, 549, 910 
Offenhauser engine 97 98, 472 

Ojjeh, Mansour 554, 577 594, 595 €58, 309 

Olofsson, Anders 728, 729, 4 

‘OwensJones, Lindsay 666, 667, 668, 707 708, 914 

(OX vehicle ~ see GVT OX T.34 





Pp 


Pace, Carlos 197 198, 201, 204/235, 245, 249, 443, 913 
Palmer, Jonathan 598 695, 913 

Parmalat 356,428, 443 

Patrese, Riccardo 361, 366, 377 388, 389, 395, 308, 399, 419, 422, 428, 437 439, 450, 
478, 478, 479, 519, 13 

Paul Ricard 212 241, 327, 382, 398 390, 443, 478, 523, 666, 667, 668, 705, 707 
Penske 195, 
Perkins, Larry 252, 915 








Pescarolo, Henri 130 

Peter, Patrick 656 663 

Peterson, Ronnie 255, 273, 281 

Peugeot 49.57 

Phipps, David 

Piquet, Nelson 236, 204, 506, 517 321, 325, 347 520, 330, 335, 340, 348-350, 354, 356, 

57, 561, 366, 377, 58B, 389, 390, 395, 399, 407, 415, 422, 426, 428, 429, 430, 432, 436, 

439, 443, 450, 452, 455, 458, 461, 463, 467, 468, 472, 479, 486, 497, 5 

913 

Pirelli tyres 451, 467 472, 475 

Polly Shortts hillelimb 40-51 

Porsche 126, 140, 224, 450, 656, 660, 656, 687, 695, 705, 714 7 
Cayman 840, 889 















GT 705, 714, 
Porter, Simon 781, 831 
Poulain, Hervé 676. 914 
Price, Dave 666, 
Prost, Alain 428, 430, 432, 435, 430, 455, 499, 517 521, 525, 527, 533, 536, $43, 544 
549, 554, 558, 913 

Purssey, Neil 30, 85 











RAC Future Car Challenge 791, 205 
Race of Champions 176, 245 

Randle, Steve 571, 573, $78, 590 

Raphanel, Pierte-Henri 656, 567, 668, 676, 707, 708, 727, 728, 729, 914 
Ratel, Stéphane 56 663 

Ravaglia, Roberto 76, 728, 729, 214 

Rebaque, Héctor 527 340, 349, 356, 913 

Reitzle, Wolfgang 602, 695, 909 

Reliant engine 144 £45, 14 
Renault 220, 366, 377, 382, 416, 428, 429, 430, 435, 439, 852, 853 

Repco engines 153, 155, 169 

Reutemann, Carlos 116, 176, 180, 184, 185, 198, 202, 202, 204, 212, 214, 220, 229, 232 
24L, 245, 256, 266, 527, 354, 15 

Richards, Kevin 758, 781, 797, 817 829, 875, 905 

Roberts, Mark 571, 577, 587, 589, 590, 59% 

Robinson, James 852, 671, 677 

Rocket ~ See Light Company Cars LCC Rocket T.21 

Rosberg, Keke 356, 497, 677 

Rosche, Paul 382, 386, 389, 590, 410, 425, 428, 439, 450, 472, 475, 478, $36, 585, 584 
586, 592, 598, 602, 666, 694, 695, 703, 771, 909 

Roy Hesketh Circuit 24, 34, 42, 44 62, 65, 66, 67 72 




















Salmon, John 198, 248 
Sandro Sala, Maurizio 556, 867 708, 914 
Savory, Russell 545, 52 
Sayama, Motokazu 671 
Scheckter, Jody 232, 31 
Schenken, Tim 215, 913 





Schlesser, Jean-Louis 518, 521 


Schumacher, Ralf 708, 914 





Seeley, Colin 155 
Sekiya, Masanori 656, 675, 677, 580, 
Senna, Ayrton 443, 503, 508, 514, 517 
554, 558, 777, 915 

Senna Foundation 777 

Seward, Zachary 791, 797, B17, 829, B61 
Shell 49, 58, 814, 858, 861, 863, 865, B67 





9, 14 
9, 621, $23, 527, 528, S36, S41, S43, S44, 548, 








Shell Car T.25s 859-368 
Sherif, Anthony 766, 762,777 


Silverstone 115, 126, 159 212, 263, 266, 298, 361, 5390, 422, 428, 594, 596, 598, 601. 


603, 666, 668, 707, 727,728 
Sissons, John 120, 132 

Slot-car racing 15, 17.21 

Smart car 790, 804, 805, 625, 828 

Soapbox racing 6, 7 915-920 

Soper, Steve 707, 708, 726, 727, 728, 729, 732, 914 

Sourd, Mare 666, 676, 914 

Spa-Francorchamp s $17, 726, 728, 732 

Spice, Gordon 660 

Spice Engineering 660, 663, 677 

Spirit 497 

Stevens, Peter 387 571, 577, 578, 579, 649, 661, 695, 700, 737 
Strayter, Nigel de 364, 390 

Stommelen, Rolf 184, 913 

Stuck, Hans-Joachim 245, 249, 913 

Sugden, Tim 730, 914 

Sullivan, Danny 708, 914 

Surer, Mare 431, 913 

Surtees, John 24, 235. 

Suzuka 1000km 666, 667 707 728 


T 
‘TAG $66, 582, 609 
‘TAG-Porsche 450, 494, S31 
Tambay, Patrick 428, 430 
Tauranac, Ron 80, 98, 116, 155, 159, 174, 908 
Tokyo Motor Show 814, 817, 824, 625, 837,840 
‘Top Gear magazine 805 
Toray 814, 817.820 
Toray Teewave ARI 1.32 8tI-822 
Tsuchiya, Keiichi 729, 914 
TWwRee 
Cerberas 761 
Griffith 1.37 870-886 
‘Tyrrell 169, 204, 220, 232, 270, 282, 348, 491 
Ken 169, 262, 387 491 


U 


Ueno Clinic Car 673, 677 
Ultima kit cars $89 


v 

Van Leer Packaging 37 42 
Vermaak Les 15,21, 24,29 37,908 
Villeneuve, Giles 266,270, 294, 317 
Villiers engines 625 

Vision SLR 737, 752. 755, 759 


w 


Walker, Derrick 180, 195 
Wallace, Andy 599 614, 666, 668, 679, 705, 707, 914 
Ward, Rick 593, 633, 782 
Warwick Derek 477 479, 913 
Watkins Glen 202, 204, 294, 317, 327 
Watson, John 175, 202, 245, 249 256, 266, 269,270, 281, 286,290, 294 306, 913 
Weaver, James 705, 707, 708, 709, 914 
Weber carburettors 42, 45, 49 52,57 907 
Weismann gearbox 98, 507, 340, 472, 475, S07, S16, S21, 536, SSI. S$4, S76, S87, 627, 
629, 630, 631, 633, 908 
Wendlinger, Karl 666, 914 
Westlake engines 157 159, 382 
West Competition DPR 666, 701, 708 
Whiting, Charlie 358, 364, 390, 416 429 
Williams 317, 327, 345, 348, 349, 354, 357, 361, 366, 403, 416, 422, 462 479 492, 494, 
497, $18, $19, 521, 543 

Frank 663, 705 
World Championship for Mak: 
Wotherspoon, Bill 41 
Wright, Tim 491, 














Y 
Yamaha 623, 625, 630, 631, 646, 771, 797 817, 825, 620, 829 933, 035, 837 840, 
910 

Motive.e 7.26 797 824-236 

T40 837-840 


Zz 

Zandvoort 354, 389, 395, 438, 430 
Zhuhai 66, 668, 705 

Zolder 388, 380 

Zunino, Ricardo 317 321, 324, 27 915 
Zytek engines 801, 804, 824, 825 





